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ADVERTISEMENT. 



Thb enlightened and philosophical views displayed by the 
Baron Dupin in his Travels through Great Britain; — the 
great mass of o£Scial documents to which he has had access, 
a^d many of which he has, for the first time, reduced into a 
popular and comprehensive shape ; — the peculiar opportu- 
nities of observation which have been afforded him, and the 
assistance which he has received from some of the most 
celebrated scientific men of the country ; — all these circum- 
stances have induced a belief that a Translation of his last 
work on the Commercial Power of Great Britain would be 
particularly acceptable. The subjects which are treated of in 
this production have, more than almost any others, occupied 
the attention of the Legislature and the Public for several 
years ; — and an impulse has been given to the improvement 
of our Boacb^ Canals, Docks, and Harbours, whic^ even 
since this recent publication of the Baron Dupin, are 
going forward with as much splendour and usefulness as 
the most magnificent works herein described. The Editor 
originally contemjdated à supplementary notice of these 
new projects ; but he found it so imposable to follow the 
course of these improvements in any thing like reasonable 
Vol. I. b 
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VI ADVERTISEMENT. 

limits, that he declined the task, in the fear that he should 
be quite unable to emulate the accuracy and the extent of 
the Baron Dupin^s researches and personal observations. 

In the transkdon now-offisred té thé pubUc, a few pas- 
sages of the original have been omitted ;— the omission has 
been pointed out in the particular passages — ^and they are 
confined to one or two scientific details, not possessbg a 
general interest in this country. 

A considerable delay, for which the Publisher has to 
apologise, has taken place in the appearance of this work. 
It has been occasioned by the extreme laboiu* required in 
rendering the French calculations of measure and value 
into English terms. A valuable service to the English 
reader has been rendered by this operation ; — ^the difficulty 
of which can only be felt by those who particularly know 
how greatly a decimal system of notation varies from our 
ancient and less scientific method. The acc\u*acy of the 
calculations in these volumes has been tried by several 
tests, and the Editor trusts that no very considerable error 
has escaped him. 

Jmm IS^ U35. 
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11^ T R O ]>U C T I O N ^ 



To analyse with regularity the elements of 
which the British Power is composed, we 
have first examined the institutions and the 
operations of the " MiUtary Power/* and of 
the^* Naval Power.** We have pointed out. 
the means, offensive and defensive, of acoun* 
try which natm*e has separated from the rest 
of the world, by the obstacles of the sea, 
and which nautical science has surroimded 
by ramparts hitherto impregnable ; ramparts 
which serve also as means of attack ; which 
convey armies from one hemisphere to ano- 



* ftead at the general sitting of the Institute of France,' June %^ 

1823. ' / \ - ' ' ; ; ' ■ ' ' 

*'tlhcidat to be the part of an upright cithen to ]^:eferthead[«' 

^«Bcemeatof Ae pdUiaçKxl to the popularity pTocuniblç by the; 

language oradulationt—Demosthenes, Sd'Olynth. 
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u INTRODUCTION. 

ther/ and which, even on the mo^t distant 
shores, meet with England still! En^and, 
equally prudent and ambitious, possesses on 
every continent, out-posts which, according 
to the flucttiRtioilB of h^rfartwifvjiîi turn give 
aid to her in conquest, and refuge in retreat ; 
and which, at all times, are fields for the en- 
terprise and activity of a commerce which 
braves every danger» and never allows its^ 
toraaU 

. Let us pause for a moment to contemplate, 
this spectacle, unexampled in the history, of 
nations. In Europe, the Biitish Empire i>pr 
ders, at once, towards t^e north, iipoii Den- 
mark, upon Germany, upon Holland, upoDk 
France; towards the south, upoQ Spsdn, upon' 
Sicily, upon Italy, upon Western Turkey. It 
holds jthe keys of the Adriatic and the Medi-' 
terranean ; it commands the mouth of the 
$laçk Sea,, as well as of the Baltic. No' 
soçmer had its navy, thé arbiter of the Archi- 
pelago, ceased to be adverse to thé cause bi 
Greece, than on the instant the ports brPelo-^ 
ponnesus found new liberators^in the posterity' 
of the HeracUdes: and, from Cormûi to Ter, 
ntdoat, thé sei^ which leads to the Bp^pboiw» 
became to the descendants of th« Ai;gonftiit8 
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^ rond NI. victor^, jwid td a SQQond finil':i 
mâi«r ^Idea^eece— :Natioiial Indepeadenee I 
1ft Eaiopt the Biitisb J&afiizç permits Ûi» 

' iif Axmsà it gi?^ l)Quii(iari«9 to puffin 
teietrdi t)» |V^« ^nd to tbo Uiiit#4 8tat«i 
ttirtmb tlio t^mpemte tegi<d». Vnàea the 
lltovt 2ond it mgm in t]ib midst of tbb 
Ajl^lles, eilcârclof tho Gulf of Mexico^ tiJU, at 
Iwt» it itieetB tJuMie new «tates» wlUch it ^iraa 
^1^ to free frdan tàeir de^end^Ace oa 
titfeér ta^ther-oouatrjr, to maJœ ih&Si mbre 
âor^f dépeoctBnt upon it* o^ wHm&e^ 
induttrjf t — tola» at tlio sfiine time» to seal:»» ia 
«tbaf lMiaîaidi«ré» ai^ mortal wko nSiglit «&- 
d«ivo«r to' siftatob the faeayeoly &e of its 
f oiiiu«t ot Uie secret of its conquests; it IkAàÊ, 
midwBQr between Africa aid Amerieà, and oa 
tiN! rofid wUcb conoects Europe with A$ia» 
tliit rock to which it diaiaisd ihs Pragaèikem 
at the modem world. 

: In Afirica* from the centté of that island 
devoted of yare,iiiider the sjmbol of the cross, 
to the safety of erery Chiistiaa flagr- th« 
British Empire enforces from the Barbary 
States that Respect which they pay to no 
other power. From the foot of the Pillars of 

b« 
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Herèùles, ît câïiies drfead îrito thé heart ùf 
the remotest provhices of Morocco* On the 
êîïoréê <^ thé Atlantic it ha^ bttilt the forts of 
the Gold Coast and of the Lion's Moitntain^w 
It is from thence that it strikes the prey which 
Ihé Black fmtiish to the European» races <£ 
âien ; aùd it is there that it attaches to the soil 
thefreed-men whom it snatches from the trade 
in slaveâ. On the same continent» beyond thé 
tropics, iand at the point nearest to the Aus- 
tral Pole, it has possessed itself of a shelter 
xmdet the very Cape of Storms. Where the 
Spaniards and the Portuguese thought only of 
âecliring a port for their ships to touch at ;— 
where the Dutch perceived no capabilities 
beyond those of a plantation,— 4t is nowesta^ 
blishing the colony of a second British people j 
and, uniting English activity with Batavian 
patience, at this moment it is extending 
around the Cape the boundaries of a settle- 
ment which will increase in the South ot 
Africa, to the si2ë of those states which it 
has founded in the North of America^ From 
this new focus of action and of conquest» it 



*^ Sierra Lcoïiê, 
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easts its ^yes towards India; it dsacôyersi it 
s^zesy the stations of most impcntance to itiqf 
tommercial progress^ and thus renders itself 
Ûk& exckisive rul^ over die passes of AfiiCBt 
from the east of another hemii!^here« 
. . Finally-î-As much, dreaded in the Persian 
Ckdf» and the Erythrean Sea, as in the Pacifiq 
Ocean and the Indian Archipelago,--the Bri-» 
tish Entire» the possessor of the finest counr 
tries of the East, beholds its factors reign over 
eighty milhons of subjects. The conquest» 
of its merciiants in Asia begin where thosç 
of Alexander ceased, and where the TerminUf 
of theHomans could never reach. At thi# 
moment» from the banks of the Indus to the 
frontiers of Ghina—from the mouths of th^ 
Ganges to the mountains of Thibet; aU 
-adoiowledge the sway of a mercantile com** 
pany, shut up in a narrow strept of the city 
j^ London! 

. Thus, from one centre, by the vigour of its 
institutions, and the advanced state of its 
^ivil and military arts, an island which, in 
the Oceanic Archipelago, would scarcely be 
ranked-in the third class, makes the effects of 
its industry, andthe weight of its power, to he 
ffjt in every extremity of the four diviaions.of 
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the g^obe$ yiààlt, iA the M^9fl&.^ilft kh, 
peopling and omliiing ay^ n^db wiH :|^ 
low iu laws, will apeiak ila hwgiq^, sadinH 
adopt its manners vith its tradt, its ntii^kH 
cultivation, and it» enhghtenment. 

Tida^ inan^se and wide^ipread ^xt^t of 
cpkmies and |»'ovinoes» which would oanse 
the weakness and the ruin oi any other 
nation* constitutes the safety and the powet 
of the British people. It is because England 
is separated from her exterior provinces liy 
enormous distances that she is not Ti^dne^aliâe 
through them : it is because these provincoi 
are separated one from anodier by distai^ces 
80 great that they cannot at the same iift» 
fell under the blows ei one adversary. Ttt 
attack thi»n is difficult; to Idookade thc^ is 
impossible. To supply the wante of industry» 
6f trade, and of government, between t^ 
mother-country, and possessions scattered 
upon the shores of every sea, a vaat number 
(^slnps is necessary, even intime ef peace î 
and these sMps ready to set ^ail at a mem^'f 
notice towaxds the tlif^tteoed point* nmj 
thither rei9f<Mre«ii(rat8 and fiuecow, wM'sk 
tender it imi»egnal^, âtfaer t^ famans «f b0f 
force. -•-".-• ■ .. ■ 
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. U jU ^liiK'ttut m «ay om «f her âlttoat 
ps^mcQ*» £lngIaod gquU bo^ coittead ikgW 
|iaii4^4 ag«iast jlt^ oaott powerful aeigMwMn. 
Sut «T«acpi4)«Fe 4b^ nvMt ffumaiâaU» naéwi 
i9ta t^^T^tbe ob|ect of ea¥y» audi of luttrjcd 
l^i^n only by fear. Tlui» (if I majp atf 
one of tbe^ most skilful braB«hefir «f 
indus^t is. tbe iu*t to change wto 



declared hostility *tb,9 secret iUrwitt of «!•• 
rounding natiox^s. T\m Uk an additional in- 
terest which the capitsdi of hsx cosmoMipe» 
yields to her. 

As for the^ nations vflûfh luAifenD estaUi^ 
ments on the frontiersi of the Ba^UsIb poaseBr 
sions». thve sphere of their action, is; nu«h maté 
iinsited than tM^ of her influences Na ona of 
t^em.eQnld. sugpo^ii a contest with Qveaie Bàh 
tain,, on, a field ec^tôUy distant fvom betb mo»- 
^rreQunt«ies,r foK no. othw naJaon^ ha» efi[pal 
in^u|8.tp transport i^apidl^ to- a distaneef its 
gpuftyijf^ itswde^ders;: suiehis the sHficaio-* 
nl>^ of, Cosarnerciai fawer. One ^eat C0(- 
àîBj^e wJïL çlaqe^thifttButh (whiah. is ants j^ 
sH^^y adknQwlE^;^g^).iir a more atiiking^ 
|pint otmew^i 

We se& the Roman, people, stick toh tho 
^^b, tik«ia^l^»^3icei9Pft wniai^^v^^ 
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sapping; and from parallel to parallel» io take 
by degrees, all the military posts of the 
ancient world. It devotes eight btuided 
years to prosecute the «iege of the universe* 
At last, insurmountable obstacles oppose H 
barrier to its iiivasions; Its aggressive forèé 
ÎB shivered against Parthian flight and Gor- 
man resistance. It stops from very weari- 
less before it reaches India* 

The empire then rests as though oppressed 
with the burden of its greatness. Its defence 
needs more numerous armies than ever its 
conquests had needed. Nevertheless, these 
clouds of soldiers, scattered over an immense 
frontier, without means, without resourceiï 
easy and qmcfc of transport and concentration, 
find themselvesevery where isolated and weak* 
Warriors suflScing no longer, it became* ne- 
cessary to (% ditches* and build walk, t<* 
shelter the empire of the Scipios and* the 
Caesars from being surprised by* the barba- 
rians. But su?ch barriers^ are of strength, 
©nfy' through the amied men by whom they 
aye defended!- They never can stop the irrupt 
tion of people, even the most ignorant of 
the art of war. . The empire, pressed on all 
âidete, decreaèeiî* even, more quickly than it 
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klîi^ spr^iicL It repasse»; the liiriits of èa^ 
«pceMi^è i^grandisKmmt, eyen to its own 
issàm downfall. 

With a <^omm^cial and maritiihe industiy^ 
teompArable to that of England^ Rome^ iniM;àad 
of maki]^ its offensive forces stationary^ 
wënldliàve made even her defensive forcetr 
moveable. She woidd have carried them m 
time upon each threatened point» and woùM 
everywhere have shewn herself superior td 
aie unconnected and intermitting aggression» 
of nations^ strangeri^ to the resoinrceS of civi- 
lization. The Briti^ empire, theii, possesses 
in itself a priiiiciple of resistance which wa» 
wanting to the empire of the Romans*. This 
fffinciple is that of Conmiercial Power* 

There was a time when to estimate a6r 
ëèrding to its real greatness the power of a 
rival people, and to make that estimation 
known, would have displayed in the friénd of 
our fellow-citizens the enemy of their giory^ 
and Ihe contemner of the superiority of â 
nation which wished to remain bhnded. The 
flatterers of nations, as dangerous and cor- 
rupting as the parasites of kings, represented 
to the people of the continent, the dominioft 
of the British tsi^^s a? ]i§^yipg reached Uie 
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feifÉâ: of màOf aJid éeelkà^g at length fimâ ilrf 

ging the trench wherein to lay and to fàvoi 
IS^é't&xaàatàxsaa of a -poïrà? enkirdy ii««. 

In the «9«es of a pfaiktsof)^» tl^ povfr ^ 
action» k a fact whkh lie «*u<^^< as a mtvn 
nalM ftiiâie& a. pkesi<»M«àii» aa a geotnelrt^ 
cian rt^dies maîbeRaatie trutlia^ tor leaiQ ill 
pnaoiples» to diaeo^Msr Its ««mn^j^neweti 
f&ack u the pybAopby ^M^i» m^% t^g<«i^ 
aie traveler, iff he wikm to gi^ t»» wh«t Jw 
r^Uuefr ^ an^riiy ^' losÉ^y $ ojr if^tiier if 
he wakes to brii^ ba(^ histtvy to itt T§atà^ 
«tlgin» ta replai» it àmoo^ the s«iénç«â of 
dMervatian, and to render it wlia4 it ^trnm 
the tunes of Herodotvia and oê^&BtfX^m» «Ç 
F^slybins» ftnd of Taeitu«,— thie «eien^e ^ the 
thhigK and ^U3 ]dac«t wlôch fre oi|p««A¥«s 

^ What portion of its prosj^er^y the Britiih 
e^upae, ooiitempbted in this spirit, 0^9 to 
CoauHeroial Power» few wiurds hai^ «àfilcod 



* K«6' tVop»a» wXamJ;»»» : 43 visenda loea, et mores hamimm; 
e^gtm6eeniotperagrar«. ** To travel as an liistônaa i t^ tlàm\ *t. 

of me^." ,Such was tbe ide» which. Plutairph fçrUNsd to himself of 
4ii«ireal«pirhffl«(t^'iM'eugUli»tiMw).- • i ? 
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)ia]^ fgoamA ^it poner ittelf ? CmM rfr 
ii#gr lai^iffii» 6«uld ftOAlogow memu b«ff 
nisod otèec iMtiomi toi tb« mot âegM« of 

itb^0Te«tts to kaoweasJ'rfindiixifiulerdM 
«drtwtfigo «Ç Frtsfi^t i» friood* «f sfl iMtr 
mmtp by tbftt Juflt ftad genttroui Mnr 
luneafc wbiea mftk^i va feot wtorofi in t)i« 

lu^pintvf . of aiU iM^tiofUb on vhAttver . »p«t ^ 
tb« gli^ Bftttire m»y buYt pitotrt ^mr 

AictuAtpdl^ tbfiia gTMii. motive», ve wiib 
ào loani the oaiisoB of the onmoareial proir 
potby of RuglBnrt. IM m Isewtfo of thitik- 
kag WA ifl» thrai only in the doe^ptiomt of 
fna&t and in die abuse of power. 

ThofluciceMe» obtfiiiied in ih& govermn^^ of 
Ihe^Tti* jure notttlarto the «ueoeiiiee ot>tidneci 
in^egoTeromentof men. Wo nay fnoeoftf 
fQf A tiino* 1:^ fraud, by Biuprise, Jiy JticAfsm^t 
we can fueceed permanently only by moanf 
directly ojq^site. It is not ak>n0 the cpi^ 
rage* the ioteUtgencOj the activity of tho mar 
mjatotiirsr and thé merchant which i^ftiolaûi 
liho .eujieriarity of t]^a ipidoetioBs and Ihf 
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iùùmcù^cû of tbeir côubtiry ; it is fàr iùatit 
their wiâdcM» théi)^ ecônomyi» «tbôVè âll their 
probity. If ever» in the British Islândâ^ the 
useful citizen «hotild lose these virtues» w« 
)fiAy bedure» that for England as Well^ ai for 
«ay other country, notwithstanding the pro^ 
téctioâ df the most formidable navyi» notwith^i^ 
BtdâdJng the foreisight and activity of diploma^» 
cy the most extended, and <^ political science 
the most profound»— the vessels of a degene^ 
^hté commerce, repulsed from every «hprd 
tirotild speedily xlisappear from those seat 
whose surface they now cover with the treas^ 
mtbs of -the universe» bartered for the trea-* 
«ures of the industry of the three kingdoms^ 
' It is necessary to penetrate farther into the 
ImowledgedTa national character to whkh the 
commerce of Britain owes its most astonishing 
successes. Let us contemplate this character» 
giving its ownimpulsion to the minds, as much 
«lÂtO the actions, of individuals ; lexcitingan 
iiresistible, insatiable ardour to surpass every 
rival, and above all to crush every foreign 
competitor, by a concurrence at once per* 
-fional and national : £Uid what means to ac«- 
complish such an end !— A cold» continuous^ 
inethodicaV activity» a calculated bçklneMi» 
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WHch makes the speculator risk every thing 
which the Tôresight, I might almost say, the 
âivinàtion of calculation, shews to him' ad 
having, on the whole^ fewer chances of failtirë 
than of success. Add to these qualities, that 
perseverance in all undertakings, whether 
joint of individual, which partakes of the sta- 
bility of their institutions ; and whence springs 
hi the long run, that constancy of character, 
îmd that number of energetic virtues which 
exercises upon the soul an action of which 
the mainspring is a pubKc spirit inspired by 
the excellence of public order, and by the 
inviolable protection of laws proportiona.tely 
beloved* 

^ To these moral causes, we must yet add 
the rules both of political and domestic eco- 
nomy, which are favourable to all interests, 
stimulating to all branches of industry, encou- 
raging to all descriptions of talent; / 
As to physical causes, we shall place at 
their head the public roads and estabHsh- 
mehts which facilitate the transport, and 
tender safe the deposit, of merchandise, both| 
in the interior and in the vicinity of the oùt- 
pbrts ;— ^the art of this conveyance, and of bar- 
^^ and exchange; — and, lastly, the création 
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ci tj^ose procktdJi of industry wMch are iho 
iiubject matter of Uiat barter and exchange. 
, We fihall be^ by desmbii^ the works 
«iXQouted with the intenticm to render, in 
«Twry p^t of Great Britain, the conunnni* 
cations . necesaa]^ to internal commerce» 
rapid, easy, and of Jight expense; woti^ 
which, so to speak, have drawn near to the 
coasts and outports, all the centres of pro« 
gkietion. which industry has established w^thia 
^e bosom of the three kingdoms, at the same 
time that the pn^ess and economy of navi- 
gation was drawing those kingdoms near to 
aJl the continents whither the British 4ag can 
reach. 

r After baving followed the treasures of J&)g« 
iish industry to the si^-coast, tlnroug^ all 
those channels of* intenor commumcatioi;^ 
we shall trace its progress on board its' ships 
and across the ocean. We will land with 
the marinens of England a|nc»ig everj people 
which trades with her : we will exanune that 
contest, apparently peaceful, which eve^ sub-^ 
s^ts between the oo^nmerce of England tind 
tîiat of other nations. Each peojde will offer 
to us the spectacle of a new species of comt 
bat ; we shall see one raise itself to the race 



Digitized byCjOOQlC 



^y ilfprodwipe a n d f w a cp ay ; «MJ^rlqr^ 
deHcacj apd ^ood taste of Its ftvodiijction^t 
f th^ by its bpl<iliiess «ad actaviQr^r-^We 
fJiaUseetbçii» forth^moi^iMirtflMfQpvi^ifi? 
^^r and be b^9^ froialiayvif be^i»i»l>)9 
^ proBçcute^. eonleet }vith i^ tli#iie uteoMi 
united. Tli^ we s^iaQ le^ni in liow vmh tlui 
piritiiae aod cgnmiQrciàl gieatn^ ,of! tJw 
^ifài Emi^ is fortuitens: «nd in hfm 
m^ it 1$ f^Qfi^^ otloubted» and n^immjf 
"Wp sM ^c^1# not only to ï«ckQki up Jb« 
actual Talue of their sales, and of thek Umi 
Tpml^ or TnwpcaB t i l e acqiHsitiàQSjL bat tbi^se 
daM wis ilso assist. 118 to disôoTcr &ositb# 
etut t^ oçi!^«qDeQeeaL wbidbï it may bat*) 
HRfiti tfeft fu^ve,: ;^ A discij^ 0^ A&H-> 
medes learns to measure the durability <^ 
YefUK^jAQcordisig:^ b4« luiowladge of Ibeir 
8»^J)9d;<^ their foim, açcort^i^ to ^e aotioii 
^:.tb$k kési^ of tbei): sails, and of tb#. 
fud^kirfii fg «ball we team to measure tho sta? 
b^ty of :^ Biitiflb Power aocoiding to ouv 
^wle^flHc^itft pbyfi^ vefourc«s and ol^ûtc 
pa^ub^oiiVa^ordii^ to tbeoomlrâodaetioR 
^ii|8 içftâ^oiiii aod its 1aw8« 
;:..^ni^ ^sd^FFl««b we shall adopt in iaqioHoi^ 
\RtQ,ll«|<»nmtMfi)n» of QnaiBritaini ht 
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begkmi!^ to ihi^pect and toâeseiibe the worls 
which foster and develop it, even in the cen- 
tee of- the state, to follow it by degrees even 
to the most distant shores; that order is the 
only one, the example of which is fitting to 
bè offered to France. It is the interior which 
it is necessary first of all to vivify— to ani- 
mate with an energy which can afterwards/ 
without^ enable us to hold our proper place 
upon every point of the globe whither our 
éommetciâl industry will go to Scatter ^ts 
benêts. 

This order, however, is the oppositie to that 
which the English have followed in their 
efforts to possess themselves of the commerce! 
oif all nations. This we learn from^ their 
history. 

' At the commencenkettt of the sevCTiteerith' 
century Erigliand scarcely possessed practi*^ 
cable roads ; she had na canals; but tlie seas 
dfered to her canals and roads, unbounded as 
were the hopes and the desires of England^ 
In the British ports, art had, as yet, added 
nothing to the gifts of nature ; £uid yet Queeii 
Elizabeth already caused the imiverse ^ to W 
explored by the conquerors of Ùié ^grand 
jÊirmsdi. Already the English l»jidformed> 
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uiMler the auspices of their illustrious Queen, 
the East India Company, founded to prosecute 
a trade already known ; and the Comp^any of 
the North Seas, founded for the discovery 
and the acquisition of a trade of which they 
were as yet ignorant. In the same maimer 
did the People-King, faithful to the worship 
of dts ambition, erect in the Pantheon of con- 
quered deities ah altar to the unknown gods, 
that is to say, to the gods which they had yet 
to conquer. 

The civil troubles which speedily followed 
after the reign of Elizabeth, were the means 
t>f canying abroad, with a fresh ardour, the 
energy and activity of industrious citizens: 
And the lucrative acquisitions of external 
commerce were considered as the niost fertile 
sources of both public and individual wealth, 
and as the element of the supremacy of the 
British people. Hence those stupendous 
efforts to rule Upon the seas, and to acquire 
.the. preponderance upon the shores of every 
continent. But a power thus thrown so far 
beyond the territory which was to serve as its 
fiikrum^ did not possess within itself the 
pledge of its durability and the guarantees of 
its prosperity :— it could lose by war that 

Vol. I, c 
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which it owed to war ; aiid^ by the^ maritiiné 
industry'of rival powerSi» that which it owed 
tojts own maritime mdustry* 

One Qf those geniuses who seeni bom to 
pladd upon new foundations the dœtiny of 
empires,-*^ miniÈtCT who would be without 
equal in liis age, if he had had equal probity 
towartls foréîgnearà^ with iMt whiék be had 
toward» hi« fellow eitifi:6ni>--Lotd Ghatha»^ 
Undertook to tifansplant into the very soil of 
the country the roots of the external power* 
of England J He determined to niàke the for- 
tune of thô citiœnSy and thence the fij^ims^M 
the state^ independent of the chances and the 
necessities of War* Alwayâ faithful in his en* 
gageitiCT.ts with individuals^ be dared to make 
Credit a drfence^ or a weapon wherewith to 
fight ;*^he United individual force with pubhc 
force, and the diplomacy of courts with the 
r^ources of the useful arts; so that he imght 
attack, through every channel^ the powei" and 
the wealth of rival nations^ In a word, war 
itself, as weU as peace, and trèaties^ under» 
taken and prosecuted with an object purely 
industrious, had oratory foi^ its means, con- 
gest for its accessory, calcùlation for its aJfye 
anal commerce for its prini^pal i^ndi^ 



Digitized by VjOOQ IC 



JNTRODUOTIQN. ^ 

In the hall where the mercantile bpdiès of 
thecity of London hold their genial tneetings^ 
I read upon the pedestal of a monument^ 
«ected by their gratitude to the metnory of 
CJhatham^ the following inscription» which 
tnade Upon me à profound impression : — 

*' In grateful ackoowledgmenttô th« Supreme Disposer of ctenti) 
who intendiog to advance this natioti^ for a timei to a high pitch of 
prosperity and glory, by commerce, for the first time^ umted with 
and made to flourish by wdf^ was pléaàed to raise up as & prindpal 
instrument in this memorable work, WtLLt am PitT." 

-^It is necessary to point out the results of - 
this astonishing conception. 

It was under the administration of Lord 
Chatham, in the very midst of the seven- 
years' war, that we behold the commencement 
of all those great internal works useful to 
commerce, which are now the admiration of 
every foreigner. Up to lt56, England had 
aot a single line of artificial navigation ; she 
possessed, for communication by land, only a 
«mall number of roads, injudiciously cut, and 
ill kept up. Of a sudden, an individual con^ 
ceives the idea to profit by the general im- 
pulsion which industry had received, by cut- 
ting a canal to carry to Manchester the pro- 
duct of his mines. Shortly afterwards a town 
which thrivçsj and of v^rhich the exuberant 

0« 
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wealth seeks everywhere productive outlets— 
Livélrpôol— aspires to still higher designs;-— 
she is the first to form and to realize the project 
of opening a navigable channel between the 
Irish Sea and the German Ocean. Other 
channels, even more extended, are established 
bydegi'ees: thus, within the short space of 
half a century, a double row of canals is 
formed, both for great and for small naviga- 
tion, for the purpose of uniting together op- 
posite seas; basins separated by niraiberless 
chains of hills and mountains; opuïealfc pprW; 
industrious towns; fertile plains; apd /i|iei- 
haustible mines ;^--^d this presents a deve- 
lopment of more than 1000 leagues in length, 
upon ai portion of territory not equal to one- 
fourth of France ! 

In order to distribute the water necessary 
for the daily life of the inhabitants, and the 
gas which produces a light so brilliant and so 
pure, that it seems, even in the darkest nights, 
to be almost an anticipation of dawn, — ^to fulfil 
this one object of general utiUty, pipes and con- 
duits have been laid down, which even already 
form a ramification of above 400 leagues be- 
neath the pavement of London. 
, The communications in the open air are 
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an objeét df equal solicitude, and of works. 
e¥6tt vaster: stilL The roads which already 
existed are enlarged; are reconstructed with 
more art, and Jiept up with more care; New 
channels are thrown open to commerce, and. 
a system of roads is now being formed» of 
which the total length is at present more than 
46,Q0Q leagues in England alone. 

While these prodigies are taking place» 
basins and ports are constructed for shipping. 
Moles, piers, light*houses, newly established, 
increase the security of access> and the shelter 
of every anchprage upon a lipé of more thian 
600 leagues of coast. Thatiks to th^e works, 
at this moment, in the thr^ kingdoms, 
22,300 merchant vessds manned by 160,000 
men, aad capable of carrying twa millions of 
ton9 of merchandise, are scarcely si;ifficient 
for the exportation of the superfiuity of. 
interior circulation ; for the trade along the 
coast, and for the importation of those foreign 
products necessary to keep up a circujiatiott 
so immense. 

Such is the progress, the origin of which 
dates only from the seven years' war ; a {pro- 
gress which the disastrous war ag^ainst the 
cplpnies of America slackened, bu,t co^ldnost 
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inCerrupt j à progress» which qn à suddên r6« 
cwved new Ufe, by the loss of these veïy 
colonies ; a progress which, abore all, has ad« 
yaiieed with gigantic strides during t^he wars 
so bloody and so long of the republic, the 
consulate, and thé empire of France. 

li is thds that England was flourishing 
within, whilst her sacrifices, without, seemed 
to hasten her ruin and prepare her fall;*-it is 
thus, that, even during peace, entering into a 
wfCr of industry against all nations, animated 
by its internal commercig^l force, as a living 
beiiig is by its vital force, she has over- 
thrown all ha* rivals at the extremity of the 
new world, the same as in the heart of the old 
one. Once having gained the ascendency in 
this contest, she casts aside her ancient 
armour, and throws down thé ramparts raised 
by her commercial prohibitions *. She opens 
her ports to foreigners, and offers them an en- 
trçpiôt for their merchàndîsef. She asks only 
one favour of her rivals in industry, that is. 



♦ F.or the last three years, the British Parliament l^as been re- 
lating; iri succession, the most odious restrictions of the famou» 
lawiP known under the nan^e of ih^ N^vig^tion acts, 

"^Py the law .relating tp eijtrepôtç, Lon^oa is destined to 
become tht rende^rous of nations, and the mart of the universe^ 
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tp 4â9cgii4f unarmed like her, into ibti arena 
ff^^FQ bi^ reeent e^^its raider her oertain 

What then has the British admimstraliea 
dfwe te prodvbee, m so short a tisae, public 
works whicib àJône haje rendered ponôble the 
great results of which we have been tracing 
t]i0 pieture?^Nothing.-T-It has dlowed cem- 
pierce a &ee qourse, and has thought that it 
jMarved H si^eiently in secoring to it protec- 
tion without* liberty within, and justice evffly« 
where* It ]xwi allowed m a n ufaoturaw, proprie» 
UiTb la^ naerchants* of great, of moderate, and 
ef saaftll ct^tals, to confer with one another 
«p^ their nmtual wants, upmi the works 
wluefa nmy be useful to them ; and lastly, npon 
lika 9)ei)ns whereby thcanselyes to undertake 
KndtQ ei&ecute those works. 

The90 works, whifsh thus proeure to axmr 
|]fi^ee a new j^reap^ity, had 9t the same time 
the ^vantage ofad^Mng to the value of luided 
{ff^Aerty. Tq thoae tenstori^ pgesamicau 
wh^ att Imman knowledge never will be 
ftbie to i^t^nd beyond the bouadaries ^ whioh 
nature has given to them, it adds the posses- 
sions of industry, unlimited m their variety, 
thei£^«Qtae8s> and thàr weakh, hke the ge-' 

/ 
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nius from which they spring. Thus^ during 
the short interval of sixty years, commercial 
industry has created a property inseparable 
from the soil, to the extent of five hundred 
millions upon roads, of a milliard upon rivers 
and canals, and of another mi/Ziard upon the 
maritime ports and sea-coast*. 

Gaining possession of these new acquisi- 
tions is not increasing in opulence alone. In 
becoming proprietors of canals, roads» bridges^ 
basins, quays, and of the «itrepôts necessary 
to commerce, citizens, at the same time, ac^ 
quire the stable interest which is attached to 
the possession of immoveable goods, and the 
moveable intwest which changes its objects or 
its seat, according to the arrangements and the 
-vicissitudes of external commerce. Another 
benefit, also, is produced by these creations of 
industry. Whilst in England, ancient laws 
are favourable to the concentration of landed 
property, in too small a number of all-power- 
ful hands,— there are other measures, which) 
full 6f wisdom, often put an end to this inva^ 
sion of riches, by the property of combined 



• M. Dupitfs eptiniaUoDft aw, of cou^iercgiven in françs.«-^T^ 
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câpittiKBts:-— a salutary check, estabHrfiêd 
with a view to repair the deplorable lusses 
wiiich are experienced every day by the num- 
ber of inhabitants who retain a part in the 
possesaionof the land of the country. ^ 

In praiàng the happy divbidn of propwty 
whidhi commerce has produced, if we wish to 
remain within the limits pointed out by ex- 
perience, and commanded by justice, we must 
not consider as entirely detrimental the con- 
c^tration even of agricultural fortunes. Likfe 
most imperfect establishments, consolidated 
by long existence, the unequal distribution of 
territorial riches presents to us a mixture of 
good and evil, which, thanks to the caprice 
of mankind, and above all, to the miserable 
calculation of their individual interest, fur- 
nishes apologists even to the most revolting 
abuses, and detractors even from the changes 
which oflFer the happiest compensations. 

In England, we must admit that the im- 
mense fortune of some individuals contributes 
powerfully to the undertaking, and to the exe- 
.<;ution of works of general utility, which 
demand from the companies united for such 
undertaking and execution considerable ad* 
fvances of capital, and long perspnal sacrifices. 
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The great proprietors are not the enemies of 
imjproY^ni^ts and inventions propitious to in- 
âustpy and favourable to commeree* Far from 
envying the success of the working classes, 
they incline a whole people to industry, tq 
foresight, and to economy ; which, in giving 
to them ease and happiness, can render them 
independent and proud, as it becomes a rich 
and a free people to be^. 

Often the great fanulies of England, have 
themselves descended into the ranks of in- 



* In the work which I bave published, under the title " System 
of the British Administration in the year 1822," after having made 
Içnpwn the «admirable results of (h^ Savings Banks, equally &« 
v(Hi^d by the working classes, by the opulent classes, and by the 
government, I add : — " Thus the British Ministry, in the account 
which it causes to be furnished of its acts, of its viewf» and of it* 
thoiight?, declares jath^ fcce of nations, tM it places in the jrank 
of benefits of public order and of social prosperity, not only the 
progress of the useful arts, ai^d the activity of thie mB>mhct»T9$r 
and the resources of commerce^ and the happiness of the ^pecior 
classes which direct those works ; but also the development of the 
physical and moral independence of the inferior classes who exe- 
cute those works» I^dôlights ia countmg among }t^ çhijcf^tQ 
glory the means of elevating, pf exalting, the national character, ia 
rendering more happy and less servile in all respects, the condi^ 
tioi» of even ^b^ ^iHpbl^ liltiienç ; f^tiipeot^ w^r^y of (be W7> 
njstry of a. frçe people ; sentiments which çyery maçi who attaches, 
value to the dignity of the human species will honour with his, 
homage n $ei)tim^'nt8 yrhich detorye ^ ^ oi|[ere4 ^ 'ï)aQ4^h} tx^ 
every government ^]^\^k wishes tp walk jn the path of national 
prosperity.** 
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àutiji t0 AeqwTQ new çJediai to {^otndimtyt 
to fiteew, ftBud to honwrtf ît ii tbM th^ 
b%ve been «tble to produce wwks pf publics 
tttUity, which 3Qçiq to siffpààs th^ m^Ms fi«d 
the ificrifices of pnvate fbrtipeB. 

Ji you travel ia the provinces ajid on th* 
eoasts of Great Bntain, you wUl every wherer 
meet with the monument» of thisi mggnani-» 
mous spirit. Would you know wlio were the 
creators c£ that canal which brings life and 
activity into the neighbourhoodt ma even 
into the heart of a great manufacturing town ? 
It is a Duke of Bridgewater. who concsmved 
. and executed that fine enterprise. Who were 
the creatoFS of that rail«road which carries 
a ten miles' distance the products of k 
mine* and the travellers of a country, to the 
shore» of the sea, brought Into an artificial 
port ? And what powerful society ccaistmcted 
the plans, the basins^ the moles, and the 
bml^ngs of that port ? It is a Duke of Port» 
landi who, single^ihanded, was equal to iJiese 
great woi^s. 

If-you go through the finest cities of Great 
Britain, you will find, equdly. at every step» 
fljottuments of publie utiUty, raised by the 
«ingkmumfiemiqe of-sèBie Qp^ient ind gâfté* 
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rous indivî4tlals. A private* merchaiit btiilt 
the London Exchange ; a knight constructed, 
at his own cost, the great aquedurt of the 
New River ; a Cavendish, a Bedford, have 
created), on their own estates, in the finest 
quartera of the metropoUs, squares as vast as 
the Place de Louis XV., streets as regular as 
the Rue de Castîghone, and even more spa- 
cious than the Rue de la Paix. 

At the sight of these noble cfèatiowasj you 
will, no (k)ubt, aSk to go to see the mi^nsibns 
and the palaces of these patricians, and ple- 
beians with royal fortunes, to whoiu such 
great works are due. Well, when you have 
had pointed out to you the outside and 
the situations of the simjple houses which 
they inhabit, in thé heart of the capital, you 
will hardly be able to distinguish their dwell- 
ii^ from those by which they are surrounded. 

Does not this striking contrast recal to our 
mind some traits of the eulogy {s^miounced 
by Demosthenes upon the celebrated men, 
whose works, whose virtues, and whose mpr 
deration shed so much splendour upon 
flourishing Athens ? — 

"Such were the men," says he, when re- 
calling their 'military aod poUtical services, 
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"such they were im relation to the gençml 
cdïiçerns of Greece. But in respect to this 
Athenian state in particular, judge for your- 
selves what their conduct was ; as well in 
regard to thé pubUc interests as their oWn 
individually. For their pubUc conduct— such 
and so many were the buildings and embd- 
lishments of temples which they erected, such 
the splendour of the ofierings and the trophies 
which they dedicated, that no ground of pre- 
^cainence has been left to any who succeeded 
them. : In their private relations, so temperate 
were they, so perseveringly did they ^uphold 
the moral discipline of the state, that all of you 
who have any acquaintance with the condition 
of: the houses of Aristides, ofMiltiades, and 
their eminent contemporaries, must be aware 
that in point of splendour they were no ways 
diistinguishable from those of their neighbours; 
for the state affairs were not then administered 
.with a view to the personal objects of those 
in power ; but each çiemb^r of the admistra- 
tion deemed it his individual business to pro- 
mote^the common welfare; and thus upon a 
system of fidelity to the universal interestt^f 
Greece—of piety to the Gods— and of equity at 
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borne/— they reared (as good reasob. it was 
they should) a splendid state of prosperity*." 

Doubtless, so magmficent an eulogium» 
which belongs only to the finest times of an 
age altogether heroie, can only be but partly 
applied to thepowerfiil men of Great Britainf; 
but» ul least, it reaals some of their virtues, 
and some of their efibrtfi to add to the splen- 
dour, the ridbéi, and the civilization of their 
country. 

This fine character ojf the opulent and pri- 
tileged dasies ; this enlightened patronage; 
tMs real patrician part — can we not hope to 
see it worthily filled among us ? Ah I If the 
memory of the benefits bestowed upon sodety 
by the Bedfords and the Bridgewaters, the 



hrmt, it n rMf nim§ $uù nits t^tsf, AnfUtrif fi,h roifv¥ «/««^m^/mmi» imi) Hm>Xn 
ruavT» iuù râêavT» xmn^Kwm^ctf fifi7v UpSv x») rm In voiras àfoênfMÀrtiv, &ffrt 

rÇ vîif 9Po\ivû»f lieu /AifdVTiff ài^rt rhv *Afiffiit6U, »eù r^ir 'ilU'A.riôàôVy xeù rSv von 
XetftfTfêif thtiav ï1 *t$ âfm àJhv tfim Utâiêt «n^ \^h, if^ rHit toi ytirêm êbtiv 
^tfifOTif^v ovtuv' OU yàf t/# «tfuv^icu avrots i^r^àrriro rk rtif mXf*»f , àXXk ro xomv 
«b^i/y txèùmf fiTo }uf, 'E» }li nv rk fÀh'EXkmtfck ^tt^Hg, fà ^ W^ig t^f 

ùan(iê04, oXvfétaxis ? r^ilof.^-ÙemOsthenes' Thn-d Olyrùh. 

' fWjiile we announce the fine actions imd the great worics of 
Uiete powerful fnen, we shall^ not conceal, in the course <^ our 
work, the facfs which diminish, in some respect, the glory of these 
titles. . ' ' . . 
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Folôs àâd tlie Ghafhâms, thé PcMtlaiiâd «bà 
the Cavendishes» be always united with every 
idea of genius, of learning, and of dioquefiôé l 
with every sentiiûeût of patriotism Euid ai 
loyalty *, with every redoUectioil of «ervicei 
rendered to thé national industry, to the fof* 
tune of dtiz^is, to the power of thé state; 
have we not among us names equally illus* 
triou^ to recal reeoUe'ctions of France «md of 
thé throne? 

The names of Colbert and of Vauban» of 
Moles of Ségtiierf, of Malesherbes, and of 

* France has not forgotten that the finest public works of an 
era in which she erected so many admirable monuments in the 
h^it of the country^ as well a6 among foreign nations, had Mole 
for their director. If among the smallest works undertaken with an 
object of usefulness, we might be permitted to cite our travels ift 
Great Britain, and this work which is iu fruit, it would be a duty 
for us to say, in this place, that they found the most noble en- 
couragement, at the time when the Comte Mole was at the head of 
the ministry of the Marine» 

t It is a circumstance worthy of remark, to see at the present 
day, two brothers of this name ; one who presides over justice, in 
the first Royal Court of France, and who, in his tribunal, will give 
nothing but judgments ; the other, consul-general for our interests 
iti England, and wlio, in this important post, will give only obliga- 
tions ; both to our country, to enrich it with every thing he observed 
useful in a nation which he knows thoroughly,— and to individuaU, 
whether merchants or travellers of France. It is in this last capa- 
éity that t must express my gratitude to the Baron Seguier, for 
" télécommunication of his information, his observation, and hid 
fliamiflcripts, upon aie cottmerce and tipon the administration of 
Great Britain. 
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d'Aguësséau ; of Laura^ais, of Ghoiseul^, 
andpf La Rochefoucault— all these names, do 
they not still Uye in the heart of Francç ? 
The pubUc works and the industry of the 
citizens, are they not still proud of their as- 
sistance ? And the guarantees of our finest in- 
stitutions, have they not for their supports the 
greater part of the famiUes which these names 
adorn? — of famihes which recal to our gra- 
titude those fathers of th^ people, and those 
props of the throne, who,— FHôpital in the 
council, Montausier at court, and Sully, both 
with the army and at the treasury,— consoli- 
dated the supreme authority by tlie direc- 
tions of their superior genius, and by the tu- 
telary resistance of their austere virtues? 
Assuredly, Yes I — We can never, for a single 
instant, withdraw from our memory names 
which, in the annals of our fame, are insepara- 
bly alUed to the recollections of our greatest 



* It is not sufficiently known among us, that Ihe magnificent 
roads cut from the capital to the principal points of our frontiers, 
were made for the most part under the administration of the Due 
de Choiseul» one of the first statesmen of the eighteenth century; 
of that century, which, in the course of a single generation, dis- 
played, in the persons of three other ministers, Turgot, Necker, 
and Malesherbes, as great a degree of talents and of virtues, as in 
administrations of tjie most brilliant eras of the monarchy. 
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works, of all our monuments, and of the finest 
ttait& of our national character. It' is by the 
example of these elder worthies that the ca- 
reCT of our modem worthies must be traced ; 
and this example can never remain barren in: 
a land where honour is the first of goods, and 
the most noble of payments. 

By the side of the recollections which pa- 
trician greatness has left among us, let us re- 
cal with similar pride, for the fame of France, 
the ben^cent works, and the patriotic imder- 
takings of Jacques Cœur, of Riquet, of La- 
boMe,. of Beaujon, of Turgot, of Necker, and 
of sio many other great men, \dio, winning their 
glory at eras still more recent, have conse- ^ 
crated, by théii^labour, their morals, and their 
genius, the titles of their famiUés, and the . 
henceforth historical rank of their posterity. 

But let us not content ourselves with seek*^ 
ing for our country instances of isolated 
gloryt ajid of hereditary fame : let us extend 
o|ur vi«WB, with equal favour, upon all classes 
dT society; let us endeavour to spread a ge- 
n^sovui spurit of atsœiàtioo, turned towards 
the undertaking of works usefur to the state. 
Tjseeiw^ shall s^ bcmds of coEnmon int^^estr 
of private friendship, of individual esteem. 

Vol. I. d 
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formed between all ranks^ and in the midvt* 
of every party; and possibly jmblic con< 
cord, together with the wealth and the pow^r^ 
of the state» will be the cx>n8equence> lew 
remote^ perhaps» than we might at&rst dgkt 
hope» of the intercourse and the assoiii^ 
ations of which I am endeavoioring to set' 
forth» in d^eir full light, the inmiense ad- 
vanti^es. 

This is no rain Utopia. In diecountiy of 
which we are studying the prosp^ty» a grand 
and splendid experiment has shewn the power 
of those forttmate occupations to soften the 
bitterness of political passions» and to bring 
back internal peace by the agency of general 
wdl-domg. After the revoktion of 16^, 
after the rebelhon of 1745» what wounds wroe 
bleeding within every heart 1 What cruel r6-^ 
collections were festering, in every soul 1 At 
this momeat an useful diversion wûb created t 
Citizens of ev^ class» united by a skUfol go- 
vernment» to turn this concentrated ardour 
which burned within every mind» towards ob> 
jects of general utility» mack truce to their 
fatal discords. Whigs and Tories undw- 
stood each other first» upon the improvaaent 
in the course oi some river» upon the «Erection 
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of 800» load, upoti tho fonaation of some 
hazboiir. £acà party peiceived* with asto- 
BMbnttit» that it was not true that it aloao 
had had In Ttew the general good, the glory 
of the state, and the increase of the public 
weahh r each, it is true^ retained the social 
attitude in whidi its character and its habits 
of thinking had contributed io place it; the 
one continued to serve thoLr country under 
the majestic shadow of the prerogative» and 
the other by the lights of their popular 
virtues. But these rival citiz«is placing 
above all things love of their country, united 
in their hearts with k>yalty to their king; 
such a sentiment became the'source of a happy 
syn^thy between every soul— toleration ^* 
tered into political creeds, as it had previously 
«rtered into religious creeds; and the English, 
in a few years, freed from the humiliating si- 
tuation of a vanquished people, not only 
abroad by French heroes», but upon theit 
own soil, by imdisciplined mountaineers-f-, 
rises into the glorious state of a nation, die- 

l" ' T- - III 

♦ At Fontenoy. 

t M. Dupin here refers, it would seem, wholly to the period of 
the rebellion of 1745, and to the events of the war on the Conti- 

d É 
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tatîng to the continent the laws of war and 
peace*. So grpat is the external preponde- 
rance of an empire which makes industry aad 
commerce flourish, on the vivifying hearth of 
patriotism and concord. 

If we invite our fellow-citizens to follow 
the path in which for half a century Englitod 
has walked, for her happiness, and for her 
wealth,— let it not be supposed that we wish 



nent immediately preceding; but even with respect to this period 
he can scarcely be considered -^as strictly accuri^e. Un pjxtpU 
vaincu is the expression in the original, which, to ordinary ears, 
would scarcely seem to be justified by the loss of two or three 
battles. I am aware, that among the never-ending niceties of the 
French language, vaincu is the most gentle expression which can 
be used to convey defeat ; but, in this case it should be applied to 
the army in Flanders, and at Preston Pans, not to the British people, 
as a nation. With respect to Fonlenoy we were certainly beaten 
right soundly ; but we can scarcely be more justly termed, on that 
account, a vanquished people, than the French could be for their 
defeat at Dettingen, a very few years before; or at Minden, not 
many years after. The loss of a battle must every now and then 
occur to every nation in the course of a war; but it is not 
the more, on that adcount, a vanquished one. The ^strict 
application, of the phrase would be found to have very hu- 
miliating effects upon almost every nation of modern Euii)pe. As 
for the successes of the Highl^^ndcrs, in the early part of their 
irruption in 1745, the speed and completeness of their defeat and 
suppressipn form a sufficient answer to the extraordinary idea of 
their being the vanquishers of the British people. — ^Thamslator. 

* If the English have, at present, fallen from this glory, it is 
from causes foreign from commerce, and of which I do not speak, 
for that reason. . 
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by 1^ U> cause Fiance to stoop to the sub^ 
aHi^a part of an imitator. On the great 
iafcer«at which we are now considering, as 
upon every other interest» public or private, 
France, far from following, has given the ex- 
ample of what it is fitting and noble to under- 
take. Foreigners have been obliged to begio 
by imitating h^, to be able to raise them- 
selves to the same height; and if, some- 
times, they have surpassed her, it is only 
when she has ceased to imitate herself But, 
instead of praising our country with vain 
words, let us speak by facts. 

The middle ages were still in a state of 
barbarism, when Charlemagne ahready taught 
io.hisage, that a canal cut between the neigh- 
bouring source of the Danube and of the 
Rhine» could unite the Euxine Sea with the 
ocean, and the north of Europe with the west 
of Asia. Henry IV. was the first among 
the moderns ta proceed from conception to 
execution, and to unite, by a canal, waters 
sepamted by a^ chain of mountains. With, 
the same genius with which he meditated the: 
alliance of kings for the happiness of nations, 
he was contemplating the junction of seas for 
the prosperity of continents, when thç knifç 
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of the assassin cut short the thread of those 
projects in which he was chalking out to Eu» 
rope the true road to civiUzation and to social 
prosperity. Two generations of great tnen» 
under his son and his grand-son, were scarcely 
sufficient to realize even a small portion of 
his designs. The admirable woriis u^lw- 
taken during his reign, to unite the Seine 
with the Loire, works interrupted for thirty 
years, after the fall of Sully, (that is to say, 
after the obsequies of his royal friend,)— 
Richelieu finishes. Richelieu displays to the 
European monarchies all the national advan- 
tage of yielding to the citizens the field, and 
the execution, of the interior channels of arti* 
ficial navigation. Colbert, in the pn^pmty 
of a reign which owed to him so great a 
portion of its splendour, shews to the modem 
world, how it is possible to unite the ocean 
to the Mediterranean, by encouraging the 
zeal, and giving free scope to the gmdus of a 
private individual^ ; > and the great Corneille 
iimnortalizes, in strains worthy of the Augus- 
tan age, the greatness of these works. 



• De Riquet, so well seconded by the experience and the 
tulents of Andreossi. 
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Finaflj, Louis XIV., the legialfttor of these 
MÊBm «sorks, cNrdains that » jury, composed of 
•the aoet. caninent inhabitants, shall decide, 
by a course of conciliatory arbitration, all the 
diiiBreiices likely to arise concerning the pro- 
perty of this new {mblic channel and the ad- 
jmniug lands; and an hundred years after- 
-waids, England, recognising in this the spirit 
^ their laws, was proud to follow this ex- 
ample. 

And w^ my dear fellow-citieens, we who 
are Fx^idi* shall we be less actire in follow- 
ing the BxaiaphsB bsqueatfaed to posterity by 
' the gnmi reigns of Henri Quatre and of Louis 
XTV.? _ Shall we allow foreigners to profit 
more than ourselves by the plagiarism of a 
prosperity invented by our own ancestors? 
ShaU we not again possess ourselves of one 
of the pahns of our hereditary glory ? 

We will again possess it. Already the 
successes obtained by some useful citizens 
authorize this hope. A single company has 
just completed with rapidity one of our finest 
public works; the greatest and the boldest 
<^ our bridges, thrown across the Gironde*, 



* The Gironde is the estuary formed by the confluence of 
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for the city of Bordeaux, the Liverpool of the 
South. Another company is ahoul; to^umte, 
by a rail-road, the manufactories, the col- 
lieries, and theiron-workâ of St. Etienne with 
the banks of the Rhône, in the neighbourhood 
of Lyons; and thus open a ccHnmunicatâon 
worthy of our industry between the Binmiig- 
ham and the Manchester of France^. At the 
gates of Paris, three companies have undeis- 
taken the formation x>f three canals» aiul 
others are being established with a simihur 
view, in différent parts of our territory. 

In contemplating these works so worthy of 
praise, ought we already to believe ourselves 



the Bordogne and the Garonne, as tbe Huraber is by that of the 
Ôuse and the Trent. Bordeaux, however» is on the'Garoiwe) eight 
or ten miles above this confluence ; and it is across this latter river 
that the celebrated bridge of which M. Dupin speaks is thrown, 
ïhe Gironde, properly so called, is at least two English miles 
across in its narrowest width. The bridge of the Baslide, how- 
ever, at Bordeaux, is, in every respect a magnificent work ; and 
was, I believe» completed in much lets time than was originally 
expected. — ^Trawslato». 

* St.. Etienne is the seat of the chief collieries in France; it is 
about five and thirty miles south-west of Lyons, and probably 
eighteen from the nearest point of the Rhône. The general want 
of (at least worked) coal-mines in France will in all likelihood 
retard the progress of manufacturing skill, as the abundance of 
fuel in England has so strongly contributed to the development of 
our own.-^TRAi'si.ATOR, 
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to be near the goal of our efforts ? Let us 
jodge by thé state of advancement c^ our 
iff ah. . We are going to have about five 
ieagves of ndl-road, and our rivals have five 
hundred. We are about to have ten or fif* 
teen couqpames for artificial navigation ; Our 
mak have an hundred. With us» govern* 
«lent is still obliged to execute» at greater 
cwrtj and with less speed, works which indi- 
viduds, uniting their means, might undertake 
with so much success, did they but possess 
this noble ambition*. ' 

Gerteinly, it is firom the bottom of our 
hearts,' that we yield in common with all 
France, thanks to the government,, when it 
siqpplies, as &r as its isolated ^orts can sup^ 



* The idea» at present in consideration, of establishing a general 
line of raiT-roads throughout Great Britain, will, prohaUy, in a 
few years, cause a considerable addition to the public works of a 
commercial nature, to which M. Dupin gives such just praise. 
It is, indeed, not one of the least extraordinary parts of this stu- 
pendous subject, to consider the extreme rapidity of scientific 
improvement and application; which thus will, probably, in a 
year or tivo, render even so recent and extensive a work as the 
present, comparatively imperfect and obsolete. The application of 
steam to the purposes of machinery may be almost considered to 
be a^ great a revolution in the arts of life, as the invention of gun- 
pSowder and of printing. May it* not be said to unite the physical 
knowledge and practical utility of the one, with the civilizing 
ffid wid^pt«ading effects bf the other ?<«-TRAHSLÀTOft« 
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pl)r« tlie vniA of the t^t of' tatdppvise* of 
tiio indtutrMMis emulation wliioh ougbt to 
luiinuite the mass of eitieens. But it wovdd 
he ■u, fltiU greater senrioe to cncoivag», t» 
OKcHê within their souli, that pr^>éajetiv« 
spirit, and that general emulation, that coou 
bination and that hann^nyof indivMoal^Rarts, 
whidi at onoe change the face of an immwise 
tenritory, in causing eveiryyrbia» to spring up 
tlw pro^giea of art and of eivi^zatbn. 
' Ok I tckyc^wattymea,, it is in the nmo of 
glory, so dear to all magnanimous hearti, 
that France herself calls you to this new con- 
test, where iUnstrious and beneficent victories 
ftwait you! Formerly» in the time of just 
dif«Hoes, we quelled agressive nageas, ^id 
$9^ an iimaortal yengeanre, 'mntimiing the 
mork of the Pharaohs* the Caesars^ and the 
Kings, we have enriched the banks e^ the 
NUe, pf the Tiber* and of the Rhine, by 
àeiCMnfmeBta devoted to the w^-being of the 
vapquisbed. I^ u» surpass in our work? for 
our eeontry, our woriu &r foreigners. L&i 
US learn to h^ ^eat, both by and for pur- 
erives. Do net let us leave the labour of 
doing all for us tp the hand which govern» 
us. I^usheir«.^iieiip«t«fnt]|il,iaidiôU» 
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in «igonr» tad in perseTerance, to tfiiimpli 
over th» obsUdes of nature» axA to .rendor 
them lolMemeiit to our social wants. llMae 
are conquesti vrwûkf of the most civilized of 
people, worthy of ike anri[>itioit of the moit 
aiil^Ktened among men : and we all can take 
a port in these conqneeUt, according to the 
mean» great or small, of our £(»tane CMC c^ow 
talents, 80 at to aecpiire a general and national 
himour ; in the midst of which will arise repu- 
tations <^ which France herself will be proud. 
• in order to shew» bj the precept of exam- 
ple^ ^a innneiise advantages of « system <^ 
awociatn», in which we are, as yet, only 
feding our way with uncertain 8t^,~-I do 
■01 fear to offer to your view the spe^aole 
of an «amlation which is equally serviceable to 
great nations and to illustrious men, in raising 
them above themsdves, by the necessity of 
surpassing their rivals. Recal, then, in your 
nmds, as a model worthy of you, nobie chil- 
dren of France, that «nulation entirdy horoic, 
the source of the immortality of that great 
Athenian, ^ose genius was at once ihe 
honour and the- safety of the very people 
whom you represent and revive, in its mag- 
naaiiaity asin ita spçiid chan ; in ameoky 
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of manners, in atticism of vriA, and in theloirft 
of glory. Unceacongly, O Themistoclôs ! an 
internal voice troubled your sleep aad de- 
prived you of rest, in recalling to you tht 
trollies of Miltiades, up to the instant iq 
which you had surpassed him by still nobl» 
triumphs ! Oh I that my feeble voice. could 
acquire that importunity to awaken and ex- 
cite my country, as long as she shall not have 
surpassed all the works of her indefatigable 
rival! 

Let us beware of supposing, even for.asingle 
instant, that these victories are impossible to 
our perseverance. I have just proved, that 
as much as England is in adv^ance of us now, 
so much, fifty years back, were we in advance 
of England; both in undertaking and in.^XB* 
cuting great works usdful to industry and in- 
dispensable to commerce. What she. has 
done in the course of half a century, we can 
do, more rapidly still. We can regain her 
rank, in profiting by her experience, as she 
profited by our's. Neither ardour nor activity» 
neither science nor genius^ are wanting to.our 
fortunate countiiy. Our territory is. moœ 
extensive, our climate is finer, our soil nK>re 
finite. An immense frontier, and twQ Mïts» 
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tipm tlieir oudiets.to the [»roâQois cf £hé 
bowels and cf the surface of our earth ; but we 
still ^ed; to reach those liinits, internal com- 
manicaticms sufficiently nmnerous» sufficiently 
easy y and sufficiaitly cheap. Let us leajm to 
undertake them, with the combined' efibrts, 
abd the common sacrifices, of a large number 
of citizens. I repeat it again, for the lasl 
time ; in demoting ourselves to these, labours' 
of association, we shall cement the alliimce of 
all classes of the state, and of all the indivi- 
duals of each class; and we shall advance, by 
the same step, to the aggrandizement of the 
{^ysical force, to the confirmation of the 
moral power, of our country. 

Let us endeavour to reach the end, before 
the termination of our career. The men of 
our generation, according to the ordinary 
^îourse of human casualties, have yet som^ 
years to Uve. May Heaven grant, that at the 
end of their days, they may be able to say to 
the generation which will replace them— 
** We received from our fathers a France, im- 
povCTished, agitated, torn ;— receive from us a 
France covered with monuments of public 
utility, erected by our labours; exuberant in 
we9.1th, the product of our industry ;— more 
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ikk 1^ ia tirtiies) in eoneocd» inmftgBaai^ 
BBty. Tranonit ta ymir descendants this vck- 
herita&ce,'~ftggran£2ed by you, afl it baa 
been by us ; aiul may, from age to age, «11 
the nations of the earth, «olightened by our 
knowledge, enriched by our industry, aauf 
Konited by our examples, repeat fax Franot 
that urish which a great man, when dying, 
breathed for his own country— 'Ecfo perpétua f 
May she be immortal I 



Digitized by tjOOQlC 



THB 



COMMERCIAL POWER 



OF 



GREAT BRITAIN. 



Digitized by VjOOQ IC 



Digitized t^yCjOOQlC 



THE 

COMMERCIAL POWER 

GREAT BRITAIN. 

PUBLIC WAYS. 



BOOK I. LAWS RELATIVE TO ROADS AND WATS. 



Chapter l.-^Of Streets and Tkroughfares in 
the Interior of Toums. 

yYE shall devote this chapter to the l^slative 
measures adopted for ensuring }jy regulations and 
establishments, health, safety, convenience, and 
freedom of communication in the interior of the 
towns of Great Britain. 

As soon as one of these towns becomes suffi- 
ciently opulent to defray the expenses of a regular 
system of paving, application is made to Parliament 
for a law to regulate the details of this important 
branch of pul^c service. Permission is granted. 
1st, for the town to tax itself to defray the expenses 
of paving, lighting, Sfc; 2dly, for the election of 
commissioners to collect and employ the funds deflh 
tined for these purposes, as well as to preserve 

Vol. I B 
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order in all that conœma the streets and thorough- 
fares. 

In 1817, an ac* of pàrKameht was passed (57th 
Geo. XXL, ch. 29), which comprised all the various 
measures previously adopted, and the efl&cacy of 
which had been proved by experience. This act 
now determines the regulations of the streets in the 
Capital of the British Empire. If we carefiilly exa- 
mine the principal provisions and the spirit of this 
act, it will be found to suggest many important im- 
provements with respect to the convenience, safety, 
and (^anU^esa ç£ the streets and roads. 

The ofl&cers appointed by the Lord Mayor and 
Aldermen to secure these valuable advantages to 
the iniiatDÎtants of London, are known by the title 
of Commissioners of Pacing and Commissioners of 
l^ewers^. Both, , however, forpa frequently one AoA 
the same commission. 

Parliament having authorized the collection of the 
funds necessary for defraying the expense of paving, 
the commissioners levy on every house and shop. 



' ^ The corner of i^pdming thete comtnisfeioiudn it teitfed in 
a^e corporation of the city of liondon by the 19th C. II, c 9, 
s. 22 ; but of course their authority is restricted within the limits 
of tbe «ity; which iorihi a small part only of the mfeti'opoHs. 
Wvltnivfter» smé the numerous, ochtîr parisfaes within the bills of 
inortalily, over the «rtolç of which the 57th Geo. Ill, extends, afe 
tinder the jurisdiction of local commissioners, trustees, vestries, 
Itbd cJther authorities înTcsted with the superintendence of the 
-fttven^^nts, feewetsj /^t. The Act was intended to explain tk dtUkis 
^and enlarge the powers of these functionaries.«-*!rr«ii«&i^. S. 
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and ail plMe« desf&i^ for the babîlaticm 0Î kmu Cf 
animais, a tax* prc^rticmate to the value gf th^ 
building ; whidi value is already ofl^^dly deter* 
pined by the ainount of the poor-rates. 

The le^slarture conceived that it would be myiut^ 
to require the iiùabitax^ in the vicinity of any 
public building to defray the expenses of paving 
round that buildii^. Tl^e commissicmers cS pffvt 
ing are œnsequently authorized to levy on the 
churches, hospitals, natio^l sc^KxdSi i^c,, |t tax 
proportionate to the superficies c^ the surroosdil^ 
public thorough&re f • 

In sraae countries, far frc«n contributing to defray 
the ei^pense of keeping the roads and streets in prot 
per condition, the officers of the diurdi scruple not 
to obstruct and encroach upon the public tbortn^t 
fare. -In Italy, and in other parts of Euiiope, I have 
always beeai astonished to aoe those mc^uments tS 



'* Even the houses occupied by ambassadors are subject to 
ibis tax, which is paid by the owners. The landlord of an 
uninhabited house pays only one half of the tax. Thfl cotnlnt»!^ 
sioners of paving are authorized to reduce and even to remit thfl 
tax entirejy to those Individuals who plead poverty as the ground 
of their exemption from paying it. But those who reftise to pay 
the paving rate without assigning a valid excuse» «re summwed 
before a justice of the peace. 

t The tax amounts to one shijling for each sqtiai^ yar4 pf foot 
carriage-way, and other pavements, over half the width of the 
erector public place round the edifice, or the areas or grounds 
ill front of, or belonging thereto. This tax. is paid by cathédrale 
churches^ hospitals, and prisons, ai^d by the proprietors of Unoçcu«», 
pied grounds contiguous to the public road, 

B 2 
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ïetigk» which the traveller admires for the grandeur 
Bnd beauty of their architecture, surrounded on all 
Bides by wretched stalls and sheds fixed up against 
the external walls. Thus, for the sake of» a paltry 
etilolument, edifices whose dignity should exempt 
them from all contact with profane habitations, are 
vilely disfigured. The ancients knew better how 
to respect the structures which they devoted to their 
deities. ,The stalls of Rome, the shops of Athens, 
and the tabemae of Memphis and Thebes, were not 
Raised upon the very foundations of the temples of 
Minerva, Jupiter, Osiris, and Isis. In the pro- 
mised land, the hand which drove away the ** buyers 
and sellers" who presumed to profane the sanctuary, 
doubtless spared not the retailers of the peristile, 
or the stall-keepers of the portico. 
' in England, it is the business of civil ofiicers 
strictly to kçep the exterior of churches free from 
imisance. If the oflScers of a church, o^ the diapter 
of a cathedral, should encroach upon the streets or 
places surrounding a religious edifice, for the sake 
of letting any stall or tenement which they may 
have erected against the building, the municipal 
oflBcers would, upon their own authority, remove all 
siKii nuisances, and fine the usurpers of the public 
thoroughfare. 

It is also the duty of the municipal authority to 
see that the civil edifices, such as the houses pf 
Parliament, the King's palace, ^c, are kept free 
from all encroachments of the kind above described. 
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lit France» nothing but the storms of the revolutioii 
could succeed in extirpating, from the vicinity of our 
palacc^s, those excrescences of misery, which ware 
so long favoured by the cupidity of inferior officers» 
But now that tranquillity prevails around ih&m 
structures, we again see this parasite vegetotioa 
peeping forth on the spots where it formerly tocJc 
root and spread without hinderance. 

In England, regulations as e£fective are adopted 
for rendering the thoroughfares free, ccnvenient, aiid 
safe in front of prhate houses, as aroimd pubtSc 
buildings. No bulky article is suffered to be ex- 
posed on the outsides of shops ; any staticmary 
object obstructing the public path is equally obnox* 
ious. They are liable to be seized by any surveyor 
or other person appointed by the commissji(»iCTS of 
the pavements, or trustees ; and the owner is sub- 
ject to the penalty of 40^. for the first offence, and 
for the second and every subséquent pfifence, any 
sum not exceeding 51. These measures danole 
the foresight of a people, who are fully aware of 
the importance 'of facility of communicaticn, for tha 
preservation of social order as well as for the pros- 
perity of trade*. 



• * We will here describe at. length the legislative measures cf 
which we have merely pointed out the general spirit. It is unlaw- 
ful to place on the outsides of shops, and in the public thorough- 
fare, any stall, block, basket, cask, or any merchandise whatever; 
to suspend, place, or wash in the street, barrels or vessels of any 
kind ; to leave standing iu the public streets, trucks, wheelbfU'<r 
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! In |tt«ihig blông the most busy t^treëte in thé 
Fr^ndi capital, such as the Rue de Saint Denis, thë 
W»àë de Saint Martin, and the Rue dès Lcmbards, 
wWch are dohftldefably too harrow to admit of active 
ttafllè, il will be found that at least one third of theît 
fridth IB occupied by projecting stalls^ by boxes and 
barfete placed oti the outsides of the shops ; and by 
waggons depositing their contents in the streets, in- 
stead of immediately conveying them into the ware* 
houses^ which would be both economical and easy. 
lliése details, which are so mudi neglected in 
FSfàiiée, catt bnly be efiectually regulated by a pow- 



rows, or vehicles of any description (except hackney coaches), 
lotiger than the time requisite for loading or unloading. Any one 
irfco tniiisjp^irases thèse regulation» may be summoned' before a jut4 
ice of the peace ; and, on tb<î testimony of one of several witne«*e*^ 
he is fined from 2/. to 5/., which fine goes to the benefit of the funds 
for paving. The officers of the commissioners of paving (inspectors) 
lure au^orized to sei^e any object exhibited on the putsides of' the 
«hops, and any vehicles stopping unlawfully in the public thor 
roughfare. If, among the objects seized, there should be any of a 
tiàturethat will not permit of their i>eing kept, they are irameélately 
ii^fiekied ^fid delivered to the overseers of the parish, or the go- 
vernor of some prison situated in the parish. Jf, within five days 
after the seizure of preservable articles, the offenders do not reclaim 
tbem on payment of the fine, they are sold by auction, and the fine 
and the expenses being deducted from the produce of the sale, the 
Wrplus is piaid to the owner. On a repetition of the offence, it is. 
not necessary to wait for the decision of a justice of the peace. Any 
articles, vehicles, or animals, that may obstruct the public tho- 
roughftin^, are immediately seized 2Uid sold without delay, if the 
àâ^énder do niot Recover them pn paynient of the fines and ex7 
jpcnseQ, 
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âeMy*<^^anked syBtem of munieipal pdiee, like 
âiat which exists in England, 

The care takçn in the towns, ^od partiçnlarly 
m the metropdis of Gr^at Britaia» to i^nd^ ^, 
publie thorougfa&ies ccmyœiant to fooH p;iainngwM» 
it pwti^ilarly remarkable. It is an admirable ftnot» 
that in a country where the rich alone are the 
firamers of the laws, the comforts of the poorer 
çl^es of the citizais are never forgotten in enact- 
meut^y which, Uka these regulatjk»»!» h^VQ t^§u^ jta 
the public convmiieqoe. 

Footpaths pared with large flag stones run along 
both sides of all the streets of ordinary width : even 
in the narrowest streets, the foot pavement is suffi- 
ciently wide to enable two persons to pass each 
other. Heavy fines are exacted from any individual 
wlm may drive a horm, a coach, a <^rt, or even « 
wheelbarrow, or roll boxes or casks on the foot 
pavement. 

The following detail of the measures for securing 
the safety of public thoroughfares merits particular 
a tt ention:^"»' 

The commissioners of paving îiyl up posts of wood, stone, or iron, 
along sucb parts of the foot pavements as they think necessary, and 
erect paSngs round unoccupied grounds, or dangerous places. Any 
iamage comitoitted upon the» barilen sufajeets the oAmden to a 
fine of from 2A to 10/., independently of the expense of repiMrs. Ii| 
the principal streets there is in front of the houses an.^urea> Cûn£ned[ 
by an iron or wooden railing. From this area one may descend to 
the kitchen or cellar of the house, either by means of steps or \ 
^p-door. If the entrance to the area be not kept currfully ^sxA 
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secvely shut, the hou^older is subject to a fiae of fmox H, to 
5L If the owners of the houses refuse to keep the gates 
and trap-doors of their areas in good condition, the commissioners 
of paving may order them to be repaired at the expense of the 
offenders. The commissioners are authorized to remove pent- 
houses, signs, and all projecting objects which may obstruct the 
pablic thoroughfare, or im jpede the free circulation of air and light. 
They are empowered to direct the course of the kennels in such 
a way as may be best calculated to ensure the cleanliness of the 
streets, and the convenience of passengers. It is unlawful to spread 
out or slake lime in the streets, except witbthe permission of the 
commissioners of paving, and in a spot enclosed by a barrier. 
As soon as any part of a street is unpaved for the purpose of 
making an excavation, posts and palings are fixed up, and lan- 
terns and watchmen are^ stationed on the spot during the night, 
to prevent the occurrence of any accident to foot passejigers, horses, 
carriages, 8çc. These precautions must be adopted within three 
hours after the communication made by the commissioners of 
paving to the companies who undertake the excavation, under 
pilin tf a fine of Ô/. If, by the bursting of any drain, or pipe, 
^ the pavement sinks and becomes dangerous, the inspector of the 
pavement fixes up palings round the damaged part, until the 
repairs are completed. The expense is defrayed by the company 
whose works may have occasioned the damage. 

We will next consider the regulçitions respecting 
cleanliness, on which the health of the community 
depends. 

, The sewers, which ^re constructed at the expense, 
of the town, pass through the principal stress, and 
receive, by branch-pipes fixed at the expense of the 
owner of each house, all that can be carried off by 
water through these .channels. The • superinten- 
dence of the sewers is, in certain cases, intrusted to 
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special conmiiâBioners*. SeeMafte^^emenlqfYrafer 
tJorwmfance^ Book II. chap. I; 

In England, it is unlawfiil to deposit any kind di 
filth, or even sweepings in the streets. They are 
kept within es^h house, and are removed, at least 
once every week, by the public contractors f . Thus 



♦ The gratings which are placed over the drains, on a level 
with the pavement, are executed at the expense of this special 
commission, in conformity with directions and dimeiisîoBS givan 
by the paving commissioners. If the latter should think it ne- 
cessary to construct new drains or gratings, they do so at their 
own expense ; and afterwards consign them to the commissioners 
of sewers, whose business it is to keep them in order. Finally, 
whenever the commissioners of paving conceive that a cess^pool, 
a gutter, or a kennel running below or above ground, and com- 
municating with the common sewer, stands in need of cleansing 
or repairing, they order the owner to execute what is necessary* 
If such repairs be not commenced and finished within three days, 
when such is practicable, according to the conditions laid down 
by the commi^ioners, the latter direct the work to be executed 
at the expense of the individual. 

t For this purpose the commissioners of paving are empowered 
to contract, by bidding, with the scavengers and dustmeir. Once 
every week the contractors are bound to send round their carts 
to remove the rubbish, ashes, dust, mud, Sçc.j collected in every 
house, under pain of forfeiting 40s. on every instance of neglect. 
Any householder who fails in the observance of this regulation is 
liable to be fined 5Z. Where building or repairs are carrying on, 
the owner of the house must himself remove rubbish of every 
kind, within twenty-four hours after it is deposited in the street. 
If any individual, except those employed by the contractors, 
should remove the dust and dirt from the houses, his cart and 
horses are seized, and he.is fined 10/. for the first oflence, 15/. for 
the second, and 20/. for every succeeding one ; one half of the fine 
goes to the informer, and the other half to the contractor. If the 
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tiiè «tîe^k of ^^ Ëo^isb townn nôwhere present 
the disgusting .aspect df the towné in the smith of 
But«]^, w]fere dirt, and human and animal excre- 
nîâitïi are thrown into the public streets, and don- 
4%ned to the putrefetction which Warm cliiiiateô 
accelerate, and which gives rise to fatal endémie 
diseases. 



objects seizfed, and the property of the offender be not equivalent 
to the amount of the fine, he may be imprisoned, and sentenced 
to bard labour for thirty days^ If the contractor suffer more than 
seven days to elapse without removing the dust from a house, the 
inhabitant, four-and-twenty hours after having given notice for 
ks removal, has a right to sell the dust, and get it carried away by 
atty one he may choose to employ for that purpose, before ten in 
thé morning. Each householder is required to sweep the pave- 
ment before his door during frost and thaw, once every day, Sun- 
fluyë excepted, under pain of being fined 10^* 

The nighttïiîïi are permitted to employ their carts only from 
^midnight till five in the morning in summer, and till six in winter. 
The watchmen are ordered to seiae all carts which may bé found 
trangressing these regulations. An offender taken in tb'e fact may 
be imprisoned for thirty days, and the person employing him thus 
unlawfully, may be sentenced to pay a fine of 51, If the watchmen 
feéglect to seize night-carts that may bé found in the streets at 
protnbited hours, any individual is at liberty to do sp, and the 
informer teceives half the amount of the fine as his reward. ' 

Carts which are employed in conveying oils, soap lees, ammo- 
niacal liquid, mud, foul water, 8çc,, must have their sides raised 
up; so that noting may be spilled in the streets by the jolting of 
tbe vehitle. The non-observance of this regulation subjects the 
owner of the cart to a penalty of 51, 

Any individual who beats a carpet, throws dirt, dust, §^., into 
the' street, kills animals in the public thoroughfare, or so near as to 
occasion their blood to run into the street, is liable to bie amerced ; 
and the informer receives one-half of the fine^ which is from 
^l to 5/., according to circumstance?. 
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^^b^ dlftoyâers, though^ tes» dMig«rdu« in liW 
âitmh ot Oïeàt Britain; ec^etime» occâsîoottd 
great ravages even in London, before thé adpptiodt 
of those regulations îot cleanliness, which now ren- 
dfer the British in^ropolis <»ie of the capitals of 
Eufope in wWch the av^age dumtitn of human life- 
is longest. In the populous towns of Ireland; <m* 
the contrary, and in those quarters of ^he townf o? 
England and Scotland which are inhabited by tbe> 
Irish, ihe lower classes of whom are horribly Arty, 
the typhus (which is analagous to the prison feVer,) 
occasionally produces a mortality no less lasting 
^nd extensive than that whidi attends the plagttô at 
Constantinople. Even in the depth of winter the* 
typhus fever is sometimes attended by the mosjt 
fatal eflfects. 

During the heat of summer, the copious water- 
ing of the streets, materially contributes to tha 
presetvatimi of the public health. Sometimes the* 
streets are watered as in France, by carts, but more 
frequently by pipes which rise to the level of the 
pavement, and communicate with the subterraneous 
pipes by which the inhabitants are supplied with 
water*. Portable leathern tubes are affixed to the 
orifices of the branching pipes, and being tertninated' 



* It is the business of the cohimrssioners of pavittg to super-* 
intend the watering of the streets. They are consequently em- 
powered to contract with the manufacturers of pipes, the drivers of 
Watering carts, ^c. - ' ^ 
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12 Repair of Streets. 

either by a, spout or a rose, they are used to dis- 
perse the, water over every part of the public 
thoroughfare. 

The expense of watering 1$ defrayed by the in- 
habitants of each street; but it is requisite that 
three-fourths of them should make an application to 
'get the street watered. The tax levied for this 
purpose on all the inhabitants of the street must not 
exceed the fortieth part of the rent of the houses. 

The advantages derived from an excellent system 
of street police Would be of little importance, were 
not measures adopted for keeping the streets and 
thoroughfares in perfect repair. To eflFect this 
object, the law grants to householders a right of in- 
spection *, and even of enforcement. The inspector 



• !f a householder paying 50/. poor rates, or two houseliolders 
each paying one half of that sum, conceive that any part of thta 
street pavement is in such a state as to be dangerous to foot 
passengers or carriages, they are authorized to apply to get it 
repaired. The application must be addressed to the inspector, 
iivhose place of residence is desclibed on a board, as we shall soon 
have occasion to notice. 

The inspector immediately visits the places that may have been 
pointed out to him. ' If he should estimate that the Jiecessary 
repairs would not cost mare than 2/., he must order them t6 be 
executed within three days after receiving the notification, and 
within seven days after it if the expense of the repairs would be 
from 2/. to 10/. If the repairs should exceed the cost of 10/. the 
inspector must address to the clerk of the commissioners a copy 
of the summons which he has received, in order that the clerk 
may call a general meeting of the commissioners. Two days ai*e 
allowed for convening the meeting, and four days for holding it, 
making in all six days. If the meeting of commissioners acknow- 
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of paving is oHed beCbre the magistrotes, if he re* 
fuse to conform to the legal demand made by oi^ or 
several househc^ders, for the immediate repair of. 
the sjtreet, in places which are in such a state ag to 
prevent secure and free traffic; he is fined if he be 
in the wrong ; but if he can justify himself the fine 
is paid by his accuser. 

Such ip the salutary influence» such is the 
:power of exercising judicial functiraa, which we 
should wish to see granted to every French citizen. 
It is not calodated to aidanger supreme authority, 
while it is in the highest degree advantageous for 
the general prosperity and the welfare of the public. 
Xiet us hope to see this wish fulfilled, 

Tlie inspectors who have just been mentioned 



ledgt^.the nocessity of the repairs demaDded, they must be executed 
,in the twenty-eight days succeeding, if the, expense do not exceed 
501, ; and in^ forty-eight. days if the expend exceed that sum. 

If the repairs be not executed at the periods thus prescribed, 
reckoning from the day on which • the application is made by the 
householders» they may summon the inspector before the justices 
•of the peace, to account for hit delay. If he cannot do this 
.satisfiEietorily» or if be neglect to appear, he is condemned to defray 
the expenses of .summoning and notices. He is then directed to 
execute the. requisite repairs, and a period proportionate to the 
expense is again ^anted^ If the application of the householders 
bexïot well founded, they pay a fine of 408. to the inspector. 
^ . If the inspector exceed^ without valid ground,, the time, granted 
by the Lttstices of the peace for the requisite repairs, he must pay, 
ibr the benefit of the poor's rate of the parish, a fine not exceed* 
jug 10/.y 20/» or 30/., for the first, secondand third transgressions. 
On the thirds the inspecior is deprived. of h$$ functions^ and is 
4ffilar€d incapabk of discharging ^um (U any time or in any parish. 
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-ne ÔieiiodiviclQâif who execute the repair», 4^.1 of 

the public streeits. Th^y are paid either by an aa- 

iiual salary, or by a remuneration proportionate to 

4he work performed; They may be dismissed at 

the will of the paving coûimissioners ♦. 

A» Companies for the aonveyaiice at gas are now 
being established in France, it will doubtless be 
iôtei^ting to know the regulations to which oompa- 
mes of the same kind are subject in England, with 
tha view of preserving, iri the utmost degree, the 
Hberty, «afety, and cleanliness of thé public streets f , 



* The office of jpspectQf can hf^ fiifed only.b^ ahoQ8t:hoklôr, âr 
one who exc^rcises some duties in the parish. He must not be a 
commissioner of paving, a paviour, a mason, a dealer in stone, or 
-interested in any way in the contract» for paving. Every infrae* 
tion of these regulations is punished by a fine of 20/. 

As (he inspector must faavç frequent official communication wi^ 
the ehicens, hh name, christian names, and placé of abode, âtie 
painted in lmrg<è charades on a boards which is fixed up in one of 
the inost publie situations of the parish, of which he superintends 
tile paving. 

t These regulations are aé follows ^-^The inspecte»* must maiii^ 
tain ^xntinuttl commiinicatian with the gas and water companies. 
For thtft teason^ within seven days after the nomination of the in<- 
tpeotor» ki» appointment is notified by the secretary of the commis»» 
tioncrs of paving to jill the different companies whose pipes rua 
through aay of the stieetft of the parish to which the new inspecter 
Iwtoags. A similar notification is addressed tothe commiisidners 
of sewersy whose jurisdiction extends over tl^e same padsk 

A regulation dictated by the same motives enjoins that the sdcrs^ 
laries, inspectors, and tum^cocks of the gas. or wiUer companiet, 
«hall within ûife days nfter their nomination make known 'their 
places <rffbode to<tbe inspectors of paving, in theparishes inter' 
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We will now Mplun the funotton» o£ the com- 
^mwioacars of paving, u they relate to their labwffs 
their reqKimibility. 



sected by tbe water or gas pipes belopgingto these .compaiiie$> 
under pain of being fined 10/. 

The gas and water coib panics ulust keep in their offices detaikd 
fklans of the conne of their pipes. They roiiit penoU tb^Q^m" 
missioners and the inspector of paving, or their officers, to refer to. 
their plans, and to take copies of them whenever such maybe 
necessary. 

The gas and water companies, and the commissioners of sewert, 
cannot take up any part of the pavement, except for the purpose 
of changing the direction of the pipes, and stop-cocks or plug^, 
or repairing them ; substhuting iron for wooden pipes, repairing or 
clearing the sewers, pipes, ^., unless they give notice three days 
previously by a paper signed by their secretary, their inspector, or 
their turn-cock, and specifying the* street and the particular spot 
to be iiiipaved. The commissioners of paving must then grant the 
required permission. Within twelve hours after the unpaving Of 
the street commences, notice must be given to the inspector* If 
any one of these formalities be neglected^ the offender must pay 10 
tho paving commissioners the sum of 40«* for every^ square foot «f 
pavement which shall be fto broken or taken up withom suoh 
previous notice or consent 

Whenever an inspector of paving discovert that a pipe, a tura»- 
QOck, or any other ptftt of tbe works belonging to the gas or watet 
companies, or to the commisiicoiers oi sewers, is broken «r 
damageë, he immediately forwards a written notificatioti of am 
circumstancâe to the company. Within forty-eight kou» after 
this notification, the company must unpave the spot pointed out, 
tepair the damaged parts of their works, and cover in the pipes or 
sewers with gOod materials well cemented together. Within twelve 
hours after these woiks are finished, notice of thetr completioti 
iMist be given to the inspettor of paving. All these reguiationi^ 
must be observed under pain of fines. ' 

It happens that pipes belonging to different companies run 
throtigh one ataid the same stttet i if| therefore, the inspector shèuld 
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16 FunéHom of Commssionets. 

When it is piopoeed to open new streets*, or to 
.enlarge or improve old ones, the éommissioners 
purchase, by private agreement, the ground requisite 
for the projected alterations or improvemeiits. If 
they cannot come to an arrangement respecting tiie 
purchase with the owner, they convoke a special 
jury, (stat. 3, Geo. I., c. 25f .) The expenses of 
the valuation are defrayed by the party, public or 



mistake the company to which he supposed the damaged pipe to 
belong, the expenses of unpaving and digging are defrayed by the 
company whose works require repair. 

The commissioners of paving are authorized to fix the period 
to be employed by the gas or water companiesin the execution of 
any work, and the removal of the rubbish. 

The companies merely confine themselves to laying down and 
working the earth s over their pipes. It is the business of the 
paving contractor to replace the pavement, and the sand or gravel 
necessary for keeping the stones together. For the space of three 
months after this, the works which are occasionally found neces« 
sary in consequence of the removal of the earth, must be executed 
at the charge of the company, by whom the street was dug up. 

If the necessary works for the repair of pipes arc not executed, 
and the useless materials removed from the vicinity of the spot 
unpaved or dug up, within the prescribed period, by the com- 
panies who have undertaken them, the inspector of paving com- 
pletes the works and removes the rubbish at the expense of the 
companies, who are moreover fined for their negligence* 

* If the pavement in any. new street is not laid down, or is in 
an unfinished state, the commissioners may, if they think fit, order 
the owners of the houses on either side of the street, to lay down 
the foot and horse pavement, over half the width of the public 
thoroughfare, fronting each house. 

t The Act for the better regulation of juries.«^!Z>an^or. 
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private, t¥bo86 daaaods might ba^P^^ ^ be* the 
most r^iiote from the estimates of Ihe jury. 

That the inhabitants may not i)e> at oiiœ d^^ 
mûi too heavy a burden of taxes, the ooumiisskjta- 
ers^f paving are authorized to borrow the sums 
necessary for cairying on the works of the streets 
and public thoroughfares*. 'Die cuisent interest; 
and the gradual reknbursement of the lomit a^6 
charged upon the taxes levied for defraying the 
expenses of the works. 

For the management and despatdi of business; * 
the coomiissioners of paving are required to hold a ' 
general meeting at least once every mcmth-^ at these 
meetings aH the ccHitracts are condiKled, after har- ' 
ingbeen announced seven days^previously in- the 
public papers. 

To form a me^ng there mu^ be at Imst five 
members present f. A new president is chos^ at 
every meetings and nothing is decided except by a 



* {"or this purpose the commissioners sign bonds of 100/., bear- 
ing 5L interest. Thdr treasurer sells these bonds to the highest 
bidder ; they are transferable from one individual to another at the 
will of the purchaser» and are payable at the will of the commis- 
sioners. • 

Any individual upwards of thirty-five years of age may pur« 
chase a life annuity, secured on the paving funds. 'These life an- 
nuities are, like others, sold to the highest bidder. The sales a^e 
announced in the London Gazette a week before they take place 

t In cases in which the law does not specify, the nuiÉber of 
coinmissioners requisite for the execution of any act, the presence 
of two is reganledas sufficient. 

Vol. I. C 
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m^otily bf ifotiii ^[Wr ««Mured «rà d^b«ra«« 
tiens arerigistereâ kl ik» minuted of the teeetih^, 
àni Mû raeeived as etideme in eoufte of kw. 

Thé ismaadwêioiÈBn are avAhoriced to hire |»lMett 
t» holding tiJieit meetings, estafolifihing their o^ 
jftoM) 4<t.» as well aB an enclosure called the Qreen 
Twdf fcf the reception of all objects seized, in 
▼idating the regulations of the streete and thorough* 
ftiès« To this Green Yard are cmveyed horses 
and catde of every description found withoiift drivers 
in the pubHc streets, oatts« ooachefe^ ^.> atad objects 
^ev^ Idnd bMr&lly seissed» The coDnmssicmef* 
dUatoûne tbe ransom to be paid by tte owiMrs ft* 
(he raoovery oi any prop^rty^ dopostied in the Gteen 
Yard, 

An individual obstructing the commissicmers fit 
Ihe étenîiM àt thMr fimetions» in any vray whatever, 
l&ami a pmalty ctf 5/» for the fi«st i^fenee, 10/. fbr 
iSm eaapnd, aod âO/. for «very suooeeding one. 

Hie ju^ices of the peace may con^ witnesses 
of every description to i'gg^it before tbew, to give 
«videnoi in oases nespoettng the street regulations, 
flie prosecutor, who^ves evidence on oath, is con- 
sidered as a witness. Any individual giving £ilse 
ttitimmy 0» oat^, in tlMie eases, is pumshable for 
perjury. The commissioners and justices of the 
pe^ce are authori^edt in all instances, to give vm 
half of the fine to the prosecutor. 

Persons condemned by a justice of the peace 
may appeal to the quarter swuionii the expwsea 
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of the appeal are always defrayed by the party, 
public or private, condamied in the last instance. 

The commissioners ci paving appoint or dismiss 
tiieir secretary at pleasure. It is the business of 
this secretary to ixittiliitet in tk» name of the com- 
missioners, all prosecutions for ofiences againcA the 
street laws. The treasurer, collectors of taxes, ^c, 
JMf^qukMltogiytACXiiMNlaftUbf^^ If 009^ 

of thM9 iiidifidwb «hould r^o^m tho pofkHMt 
Imbêinm «hoiMeholdMr «rftooointcMr» beiii iMibl» 
to é fitid of §Q/. Aoyflac«r«ftb#«pnmMf»^^ 
mbp talcM an inter^^t dii^iat or mdiroçt in ^ fvmt 
ftatTMl, }§ 4JM»iw^ &(m his f itiifttiaiv M>A 1l^ 
oomei inmp^^l^t^ 9^er ^9^ <djjMliwyiig ftmâiyr 
functions in the public service. 



c 9 
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CHAPTER II. 

Legislation of Open Roads, 

TitG system of management relative to open roads, 
whiîdi haâ long been established in Eigland, is, 
in mkny of its parts, a model worthy of imitation. 
nHhié management, which is merely parochial, is in 
îtsiélf ^ Èômplete government, exhibiting the fepfe- 
sètitisKtite; executive, and judidal powers, perfectly 
ÏBstinct from each other, in their attributes as well 
as in their operations. 

In 1773 an act was passed in the British Parlia- 
ment, which comprised within itself all the regula- 
tions established by previous statutes or by customs 
observed from time immemorial. This act, like most 
of the laws that have emanated from the same autho- 
rity, is remarkable for the wisdom of its fimdamental 
arrangements, and for the multiplicity of theprecau- 
ticms adopted to provide for every important case, to 
obviate, in the application of the law, all uncertainly, 
and consequently all arbitrary decision, and to re- 
move every pretence for the hesitations and siibter- 
fiiges, to which the most subtle and tortuous minds 
might be inclined to resort. But inexplicable 
defects materially detract from these valuable quali- 
ties which, in general, characterize the acts of the 
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British parliament. Incoherence and confiisidn pre«* 
yail in the arrangement of the articles. Tedious 
prolixity* and endless repetitic» disfigure the 
noblest monuments of llié wisdom and experience 
of a great legislative body. We will, however» 
endeavour to analyze, briefly, and in due order, the 
essential provisions of the laws reladvp to roads. . . i 
In Ekigland each parish forms the first political 



*The act relative to parisli roads (13th Geo. III. chap. 78) 
would in itself alone occupy one hundred pages of this volume t 
and the act relative to turnpike roads (13th Geo. III. chap. 8,) 
would occupy upwards of sixty, if they were to be quoted literally. 
Since the passing of the two above-mentioned acts, upwards of 
twenty others have been introduced. The following is a list of thei 
most remarkable: — 13th Geo. III. ch. 78, 84. — 14th Geo. Ill, 
chap; 14, 36, 57y 82.— ifithGeo. Ill.ch. 39/44.— 17th Geo. III. 
ch. 16.— 18th Geo. Ill ch. 28, 63.-.21st Geo. III. ch. 20.— 25tt 
Geo. III. ch. 57.— 34th Geo. III. ch. 74.— 44th Geo. III. ch. 52. 
55th Geo. III. ch. 68. I have carefully examined the article^ of 
the subsequent acts, by which the provisions of the former ones 
have been modified or revoked (a). 

(a) The list of statutes given by the author is by no means complete» 
though it may aflbrd some idea of the extreme anxiety of the legislalhlrtf 
to inqiurove and preserve the public roads throughout the kingdom* 
The same zeal combined, with more competent knowledge, has produced 
in the present reign two acts to explain, amend, and consolidate the 
^eqenJ laws for regulating turnpike roads, vi>., the 3d Geo. IV,, 
c. 136, and 4th Geo. IV., c. 95. These statutes are of great length, 
and contain the most ample provisions on the subject, with a nicety of 
detail which would seem calculated to meet every possible contingency. 
A similar act, (viz,, 4th Geo IV., c. 49, ) has been passed for Scotland, 
80 that the roads throughout the whole of Great Britain are now under 
a sjitem of management, whbh being îaaaàeà on many yean ex^^ 
rience, aided by vigilant inquiry and scientific research, mus^ if duly 
admiiiifieredp jttsure t0 this country ike most perfect^ roads in tiie wq^é^ 
Trandator, < * 
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«Bit aHiê mxita aggregate. U hat it» otm gHmà* 
ÉÊÊàb} iAd ptùvtàéa kit Ùit ûuânMnftào» of its fditf 
ilt «hunih/aâd Ui toids. ET»i^ paâtb hdl^ géwK 
nd AêMlngs <^ ensposMl of lÉtihicipal offiden, boUê« 
bcUlen, ând t«n«âlÂ paying tàxli, tô âistènnike ill 
todàl éipenasi, ànd to také <X>gtuÉtoee 6f tlii o6ik 
duct «f iti reipôiteibls <3ffl£4rB( EtMjr .féÊâ M» 
àmâiâatM tte dtoiea» bâta fuaoûg wâeiÀ tbi judi- 
cial power elects a surveyor of the roads of the 
parish f. This surveyor manages all die executive 
|>âKèf {lie bUsinéââ ; ihè técèîptâ, thé ëxj^hditUié, 



^ Whdl ikftëiili ffiêêtiiii il tô M itélcl, fer thé pufpAie df eftf^ 

^(ig itito ëxe^titioii thé taèaa\itéi pre$<fMbéd by the tà»À &cf| tllô 
^, tbi bôiif, and thé |ilacë ot thé ifiëetliig must bê published At 
Uiât three flfcjrs ^rë/ioùsly. f fié meeting ii utb&tly héld v^lthitt 
éé bdufidtSf tbè j^àrisB té «^bitib U »Utëi. ' 

f Hjé formàlitlés of èlêctiôti are tbus preè^i^ibéd 6y act of ^àr^ 
liàmént. ¥he annual meeting fo^ the nomination 6f thé ièû éàtidU 
dates for the situation of surveyor, is Àeldl on thé 2^ of September (a). 
Thé candidates must be inhabitants' of the parish, possessing pro* 
pert/ or income t» Ibe annual amOunt of 100/. or occupiers df 
bnHftf, landi, |re. of thé yearly valve of 90/. Three days after thi 
iJieitliiÉ tikes fMti th« «instable or héadBorèugh èf the parUt 
(rftnld^Ui !6 dlle df the jtlliiceé of thé peaéë 6f thé côunty^ à du{)liêâtl 
èf thé list ôf thé catîdidatel. Thê original list iS ptèsentêd by thé 
iàh^ë ofÉéét' at Ihê ëpëaial ^ùartè^ sessions of thé justices ôf thé 
pé(icé ht\i in the ârst week of October, These justices ôf thé 
|ièace tbenJippoint one or more surveyor of roads for eacii parisht 
«ce^f dio§ IQ the peculiaritiei of the local situatiottt I f ten persona 
eaanol he found within the {>arishi to fulfil the required lîouditionsi 

- (i) It Mi happai (6 le 6& à 6ù6flàf, M tàmn^ il td Hi MA â£i 
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ail tb0 jwtîoBt çdbejfêW^ m (îm oounky» MWtÎMtf 
Alngk&flyd pcumitfirat înspw^on w4 nutbcffUy oTHt 
UMinafiagomrat md poUco of th^ vondSf Mid ea£MM 
theobMrVanÊe «f the mMtUrw praradlMd oa tbûi 
sUbjwt Iqr tbo l4|pudAtitfe^ 

Wbsm a justice 6f tb6 i^Moe fiiMto wUli a dMê 
nÙoh ho oawiol of bîmadf dadtdtf» he caUb coqlouitly 
with one ctf his cûlleagaes, a qpecial fleasioo ti juih 
tioes of the peaoe^ in ord^ todeliberate onthe mâans 
of carrying the law into ofliect» ell&er by adiriait^ 
tritiTe or judicial mnrnfm, teooiding to the 
nature of circumstanœs. 

We will^caiefidly examiiie the method adopted 
in the Section ctftfaemryeycnr of the Yoada, and the 
fwiiotm he has to perform. The survey or of roadt 



those who are best qualified are appointed, in order to complete the 
list of candidates. If the candidates presented do not appear capa«- 
blé of executing the duties allotted to them, the Juâticéà of the peace 
have &Hght to choose from among the most respectable house aiij 
lease holders of the parish who ate Uôl included in thé list. Oa 
the death of a surveyor, the justices of the peace appoint another 
àd interim^ until the period of the élection comes found. I& cet • 
tain c&see the law requires that the justices of the peftce should 
ap(>oint deputy surveyors, who are chosen from among* thé re* 
spectable inhabitants of the parish. They receive no salary. If 
they are (!hosén at oticc, but à éalàry b allowed them If they are 
ehoftén on thé refusal 6f othet persons. Any individui^l \f hd dé« 
çlines thè office is fined 50 shillings, 
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b, in fiigkod, analogous to the .£dile of tb9 Ro- 
mans. The office is gratuitous ; its reward^oonràits 
in the esteem and gratitude of the^cttusens. The 
hm provides die means joi exempixoia to the oandi- 
date ohos^ for the place of surveyor, if he (Can 
adduce vaHd reasons -for not serving^. He who 
neglects to appear at the sessi(m4)f the justices ct 
the peace, after the time of 4,he eleoticms, axKl lie who 
witfain six days subsequently to his electi<»i negkcts 
to make known whether J^ refuses or accepts ^^ 
«tuation, subjects himsdf to jsl fine of ^/. 

That the same duties may not always devolve oa 
the same individuals, one^ear's s«viqe ^UB ^ surr 
weyox is a ground of exemption frcmiTe-election for 
the space of three years. 

. "VfÔien any one. dedines accepting the office of 
^in^or, the justices of the peace choose another to 
JBU the place, and they may grant him a salary payr 
able out of the fines and the rates collected for the 
maintenance of the roads f . If more than two thirds 



* According to the terms of the law, within the three days suc- 
ceeding the nomination of the candidates b^ the parish meeting, 
the constable, jrc. of the parish must give them notice that they 
have to appear at the special meeting of the justices of the peace, 
to accept the situation of surveyor, if they should be elected; or to 
make known their grounds of exemption, if they have any to bring 
forward. 

t This salary must never be more than the eighth of a rate, 
which, in its total amount, must not exceed the fortieth part of thç 
rental of the pariah. 
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oiTâie paiiih meeting agvee to choowa ] 
^nan as rarveyor of the loods/andTdte to him a aa^ 
lary 'proportionate to his dutiea, then to tbe list of 
!âie ten gratuitous candidates is added the name of 
4he candidate to foe remunerated. If the justioea of 
the peace prdfer hhn to his conqpe^itors, he is ap^ 
pointed to the situation of sunreyor, and he ree^yea 
thesalary oflfered by the parish. The justioescan 
never grmt ^ salary exceedii^ that oâeted by Hné 
iidiabitantB ; for it is a natural and inalienable ri^ 
of English citizens, to be taxed only by themsdves» 
'Or by their representatives in Parliament It is 
^extremely importas)! that thts principle, which is 
^essential to good parochial adnunistration, should 
be adopted with us as an invariable rule, in all cases 
relating to the fixing of local expenses and granting 
sialaxies for municipal services. The same priiiei]>la 
. f^ouldlikewise be ext^ided in France, with an espial 
degree of precision to the pecuniary management 
6! communes des arrondissemens et des departemcnls. 

It will be seen that there are, in Great Britain, 
two distirjct classes of road surveyors, — some exBt- 
cising their functions gratuitously, and others with 
9 salary. These latter are men better versed in the 
knowledge of the works they have to exécute; and 
.the parishes am entitled to exact more regular ser- 
vice from them.. They are bound to provide a se^ 
curity, acknowledged by the justices of the peace to 
be sii^cient, for the sums paid into their hands. 

The vc^ntary surveyors 9ro in8{ttred with &ca3r 
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2ft apUMkgliyên^FFûiiie. 

Aeittiitaimûf the honaiir which bëottgs to the fidtt^ 
vtmùt of the gtBtatitous funetlo&d awigMd to tfecatt 
by the lulfinigo of th«iir £èlloW-çitizdii3i for the ii^r^ 
Mt of Ûm ccanmusity. Thii^ fteling ofte& dktatak 
gitator laerificès, and prompte to more lltbonoM 
«aid debated eABtùooA, thttn cw be exmted eyen by 
tbo attraotioti of a sftUry. 

Tltt woiks published m EnglatKl rdatiy^ to ih$ 
ooastrUctkioô and Aaintenance of roadi, being writt 
trin by pro&mional «urveyorsj serve to shew tbd 
disadvantages of every kind arising out of the choice 
€3f gratuitous surveyors from the mass of the citizens^ 
But WB must not aUow oursrivea to be prejudiced 
by this drcmnstance* However» when the English 
cb not find gratuitous swyeycnrs, who ccwabiAe int 
tttUigence with zeal and experieilcei I conceive they 
act wisely in appointing paid inspecte»-», who Are 
Well acquaiiAed with every thing relating to the for* 
m$Èioa mnd preservation €i the public road^. 

We have the good fortune to possess that which 
ia «xdmitly wished for by all enlightened men in 
<2reai Britain ; niunely, a numerous corpft of civii 
engineers, disseminated over every point of our tèTf- 
titory,*-a body of conscientioui men, formed by 
luperior study and experience. 

It would be rendering a signal swvice to Fran06, 
to derive from this important body all the advab*- 
tàgei which their information qualifies them to afford 
For this puirpose it would be sufficient to identiff 
Aft meMbert of the oûrps of cdvil eng^ 
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bè jfôrmittèd t6 lA&ke, iA amid 
on a subject so worthy the ôoiiàideratîctfi of our lô- 
fidAtors aod statesmen^ I do not pretend to lay 
d0im m {wrfwt plan^^but to draw the attmitiop ç£ 
ikpmof minds to this imponaUt obrjMt it al iMIi 
fttldéritîg 801Ï16 sônfice. 

For the direction of the civil works of each arrondUiemenif coiw 
sisting of one or two sub-prefectures, it woUld ]be requisite ! . 

1st. ïbat an accomptant should have the charge of the fundi||^ 
keep the accounts of the receipts and expenses, superinteild the 
énancial part of the contracts, the payment of salaries» supptiéf , 
Sfc» ïhis person, who should not be permitted to do any thing oft 
his own responsibility, should aCt only In conformity with the legal 
and atBea^i written orders isAued by the oâBcer of the publie works. 
The latter would thus be relieved from a Aiuldtude of tiresome 
details. 

2ndly. An engineer should be exclusively intrusted witk »U 
civil works. He should enjoy the rank of our ordinary engineers 
of bridges and highways. He should be chosen from among the 
^i$posable officers of this rank, and from the candidates [a$pirainti 
engéfdeurs) declared to be eligible after a public examination ^ ot 
their knowledge theoretical and practical acquired at the Polytech- 
^ oic School, and at the school of bridges, and highways. 

l would suggest that the choice of the engineer of aoy particular 
arr9ndissement t should belong to respectable inhabitants of tha( 

* The o&cial report of these examinations should be j^riàtéd 
atid sent to thé diftêreht arrondissements, to guide thé èhôicft of thè 
electors. * 

tli, is well known that France is now divided into 83 depart* 
ments. Each department is sub*divide4 into four or five arron» 
àmtnienXs*-^fran^latàr, 
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28 CHnl EfigiHeert of France. 

arrcnpdissexa^: for example, to citizens Mdiâg iim wSk ci 
^tKtpn, or (if Ah d^ «kouM not be s^fficiond j min^iiÂ) to 
citifens .paying taxes to the amount of 200 francs» or ovij 100 
francs. 

In order that the electors of arrondissements might make diotce 
only of persons well qualified to discharge the duties allotted to 
tliein,.tliey shoald be obliged to midse their -election ïrcna a list ^ 
turenty candidates, furnished by the directors^^geoeral of bndgea 
and highways. : 

Every two or three years, the engineer should be subject to the 
examination of the electors of the arrondissement. He should have 
the right of retaining his place of residence, so long as he might not 
be opposed by two thirds of the votes. This would be a means of 
givii^; sufficient stability to his employment ; audit would also 
serve continually to warn him, that if by weakness, unlawful com- 
pliance, incapacity, or neglect pfduty, he should give dissatis- 
faction to the majority of the inhabitants, he would be officially 
sent out of the arrondissement; a disgrace which would render it 
very difiicult ibr him to gain a situation in any other district. 

In extensive arrondissements, and in those in which extraordinai^ 
works arc necessary, the directors-general, of bridges and high« 
ways should send some of the scholars of the Polytechnic School, 
on the list of Aspiranti^ who would thus be formed under the «u<- 
perintend'ence of men of skill. 

Jhe engineers of arrondissements should receive, for all com- 
munal roads, instructions from councils of arrondissements ; fot \ 
departmental roads, orders from councils of departments; and 
finally, for general roads, orders from the inspectors-general of 
roads and bridges. In these two last mentioned cases, the eng^« ^ 
neer*in-chief of the department should be the indispensable inter- 
mediary between the central authority, and the more ordinary . 
engineers. 

It would be requisite to maintain on the present ibotiog, an en^ . 
gineer-in-chief for each department. To this superior officer 
should be added an accomptant-general of the public, works, who^ç 



Digitized by VjOOQ IC 



Œvil Bngùi0ers,of Erame. . 2» 

fanctîoiis should be sUular to those of the «cconptoiits of etch , 
anroidi»eiMnt« 

I1w4qi«rtmciitaltiigiiieenihe«^ the 

ammdinement ei^pneerst oot of liiti of ten csQcKdbUety açcompa* . 
nied by testimonials of service, ind presented by the direcCèn* 
general of roads and bridges. 

lb die electoral coUegespf the department shottld be consigned , 
the choke of the enghieer4iv<liief of their particalar depaitmeott , 
afi4 the ministry should reserve to itsdf the appcmitment of the 
inspector-general. 

The bridge and canal companies should be free tochooK, from 
all ranks» the most sUifol and cdebrated engisears who may eor- 
reepond with thdr views,: and may be willing to enlér upon the 
ctoies proposed. 

Thus persons interested in the good presorvatloa and perfectsvp* 
port of public works of every deMrlpiioe, w«idd crirery where ex* . 
ereise immediate and continuai influence over the ei^neers. They 
woold enàure the seal of these officers by exdUing their emulation 
by the prospect of prd^notioa grounded only on their merit» 

The mimstry might moreover possess Ae right of dismissii^tn 
ei^ineer who should not fulfil his duties with dueintsgrfty, activity 
or mtclligence; but this dismissal should not be arbitrary. It- 
should only take phu:e, when a jury composed, for example, of 
thfee engineers appointed by the statoi three by the party ass^* 
bled, and three citizens chosen by the arrondissement or depart- 
ment councils, should declare there is a just ground fer the dis- 
missal' 

^In the present state of things, an engineer may be diaAingukhed ^ 
fût zeal, superior talent, great experience, and laudable activity, 
and yet nevertheless, if he have the misfortune to be out of fkvpur 
with the central authority, he may drag out his whole life in ian 
idbridi' situation. On the contrary, should he be ignorant^ narrow"- . 
minded, indolept^ negligent, and irregular, it is possible, if he take 
paft in the prevailing opididns and papsion&.of the day, tha^ the 
tifVe may come, when even the very e^ttravagance of his ccmduct 
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éiit€ii9«fiW4(«tai«fh0VirUt ooiiiptttoié wto. iumm iw t Mtig ♦» 

recommend them save intelligence, industry, and mùie^lf^ TiuMe 
»v# unU mkkh I «^U, liMUr ttfiy eircHOistaacin» r^iâef ai>so- 
ln^lyînifojptihl*. 

' Aft to the «alit^ of the f i^;ûieen« th^y should c6&siit«r-»l it, <of 
a £xed fnhdmum which would ensur» ||> thete a c^ws^9lièaof fntr 
Itikff oi 4ui aiUiti^Al dlowioeé propoftioiiate to tiM exteal and 
4«fatiMi of tho «orks ta which tiiey haireto «ugage. Sy tU$ 
mf aas actt?^y would be rewarded ; and we should not ste etig^ 
neers perfectly Unemployed, enjoying equal salaries irrkh othen 
who art iMirdcned with oécupation. 

Tbf neiieit arrottdiasemeiits and dcpattaientfl, oflMng the moit 
e oti iM l^abk alkiiwiacei to the officen of the paWfc wofk«i W4y«M 
attract many of the most ^distinguished talent, and wpol^ iafile 
'^ewi fVom.oM end of France to the other \ wkhoat ng^nl to tlbe 
feeomnien4MioAsofo(6ice«, taloenn, or ante<*cfaamtiert* 

I veotare |o affirm that great and laiportant chaages finr llie pie» 
eervaiioii and mafatcnanee of publie works would be ^e speedy 
consequence of the fcir innoretioiui wbieh i would pf^pe^e te ^ 
fati^^irted» mWk tttireaet to the iatdiigeot holy of tbm eng i o ee w of 



jhmhoBê.tmd AHén^iw of th Qrmmé ott^ «r^M 

The ground occupied by roads belongs to ^ 
fmririiés fAicme busineçs is to omintaiii tiiWQ. As 
'^ground flius employed is lost to cultivation, all 
display pf pomp and grandeur in the ugeless wi^0i 
flf i« psblic roads i^ wisely avpided. 

Tbe imàê m Eoglimà w#r« iojpmïlj much 2U^^ 
rovrtrthtn&éyiiowftre. I%dUmit0oftWi?widti| 
îiave been prescribed by Parliament, in proportkm 
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M ûmà^niMmmi ôf «Mdë hxm iîn*9Md tlit tfîAo 
ttaîMàitidd upon than. 

Certainly ^e roads of Oreiit Britcdn cannot bé 
compared tp outi in regpect to width. But^iui tiiqr 
are kept in the best ccmditioQ from one edge :to tfa» 
other, they aflbrd perljéct âu^ty for the pMu^trf 
carriages, <^., at the sides as well as in the ndcUBe; 
thus they suffice for the most active traffic cS horses 
iand carriages. Foot passengers may also walk 
with ease and security by means of a foot f9tk 
which is usually elevated on one side of the Wêà. 

When it is requisite to enlarge or <Àenge the 
direction of the public roads, the jusdces of the 
ptB.Qe order the alterations to be made oyer the 
whole extent of the ground within their jurisdiction* 
However, tire propotod alterations must not oçca^ 
i^km the removal of any house, or eneksoach «pm 
the ground within any enclosure, timber-yard, ^c. 

When it i§ legally determined to widen or to 
chaoge the direction of any particular road, the 
mxnfBjor of that road treats with the owner» of tb» 
new ground over which the public thoroughfitre, 
with it» ditches, drains, ^c„ is to pas?. If the pur- 
t^ase cannot be satisfactorily agreed upon, a jurtiee 
of the peace proceeds to the spots, and institute» 
sU the R^cessary inquiries. On his report^ the 
Justices of the peace assémUed at the special see» 
gion, empannel a jury of twelve persons out of Ae 
list erf" the juries summoned for the s^sion. This 
jury fixes the iiMieumity to be paid to the owner 
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of tlie gooisid* t^ing into coosid^râtkai the vamus^^ 
local peculiarities, and the tiooyas and c^rcsintàtances ' 
that jsmj affect the value. The law prohibits the 
gfantiug of an indemnity exceeding forty times the 
dcar rental. of. the ground to be purchased. The 
sum determined . by the jury* is oflfered to the 
owner of the ground. If he refuse to accept it, or 
ifhe.be absent, the money is lodged in the hands 
of, the derk of the justice of the peace of the 
psgrish in.which the ground in question may happen 
to be situated ; from that moment the ground be; 
Icffigs to the state f, ,and becomes an integral part 
of Jthe public thoroughfare. 

If the estimate of the jury exceed that of the 
suryeyor of the roads, the expense of valuation 
is paid out of the parish funds. If, on the contrary, 
the estimate of the jury do not go beyond that of 



* The suhis for the purchase of this ground necessary for the 
improvement of a road, are raised by an assessment proportioned 
to the rent, which is levied on all' the inhabitants paying taxes in 
the p^ish through which the road passes. . . 

t>By a curious reservation, even after this voluntary or forced 
cession pf ground, the original proprietor is entitled to all minerals 
aiv) fossils of whatever description, which may he dug out of those 
parts of the ground which he still possesses ; and he has also the 
right of making excavations under the parts thus sold,' without, 
however, damaging the road. AU the vegetation that may 
happen to be upon the ground required for the public road, at 
the time of the sale, also belongs to the seller. If tliere happeA 
to be any trees which the owner revises to remove, the inspector 
orden them to be cut down, and laid along the side of the road. - 
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ife; surveyor, tbe expense is :deftâ;^ed by the 
QWdeaf viho has refbged 'to stibmît to ttie vduation. 
7%isis an èxœllent regtdatîoh. It raiders appeals 
to the jury exceedBn^^y rare; for the surveyor 
bèîiig (decked by the fear of incurring a susrdiaige 
_^(pial to the experise of vaiuation; aiid the owner 
-bettg on the other hand checked by the risk of 
sufifesting a diminution of profit, equal to those ex- 
penses, both parties naturally refrain fit:^ inflexible 
dbstinacy, and adopt a course of ntoderation which 
ÎS mutually advairtageous. 

• Happy is the country whose laws are so wisely 
ordered, that tbey.. teud to prevent^ legal contests 
aiùorig aie people ! 

. If any ornier of ground should conceive himself 
to be injured by the proceedings of a spmal session 
of the justices of the peace, he may appeal at the 
next general sessian, whose jud^nent is dd^tive. 

In case of à road being carried into a new direc* 
tion, wholly or in part, those portions of the old 
road whtdhi bçcokne useless are sold by the sur- 
veyor^ with the approbation of the justices of the 
pesice. The produce of this sale is devoted, ac- 
cording to -the forms above eiqplained,. to the pur- 
diase of the ground that nmy be required in the 
new course of thé road. 

It is aninvaris^ble rule that an old part of any 
road cannot be alienated, unless two Justices of the 
pesK^ previously visit the new part; and certify 
that it is perfectly fit to supersede the old on^. If 

Vol. I. D 
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j^tl^ TVa4t f*.% co«>B^n^»|i8ft feg. th^ gr<»11H^ b? 

vl^ Ib^ iqiâ H> siHjt^tl^a T^m màm i^M )m mm 

place in the direction of ifçt^éfk W^S^f» j^'lKf'Vi 

'SH m^\imsm mmmi 9f solicits ^m. v» 

scribed by Act of Parliament *. ^[^ti^e tU^giSUt 

ftS^ *^.^ iv^^i^mf^k ^9mis^^ mpwi^ by 



Moad Labour. 



* See the act of the 5'5th Geo. III. c. 69. This act pre- 
sçiil^i that hi th« fsojtcted supfwctsion of auy t<md «r gatt oi « 

posted up on the spot over which th^ new rot^ is to ^ms, and on 
the spot over which the part to be suppressed passe; ; 2aly, that 
% iU&ila» «hnafnacneal shall he. posted up on the doon iof -the 

<kv<ih ^ % w^^ v»M<»« «^icH ^ îTOiertiid ^]m^m m 

to be ina4e ;^ Sdly, that the an^pQcement shall appear in the 
public journals, circulated in the county, at least three times be» 
'fiire 4«ittititn «lauiuti w» |d(ipted. 
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pràpmty ^ iaeoBiM. 

Ubour which maybe amnmUy required for thé 8|q»» 
pm éf ttai^puliUe veaéi, ma wUeà wik n^fét be 
draMsided fop any other purpese, The muipéyer 
crfemnmn pariah roaâi earniot require m&fe ilb0L 
lis: days^ bibeur Hkmh aie pariià$ and the aurwyer 
ef tunqiike reada eaii deiMuid oïdy ifaree. 

Uvêm the yçar 1794 i^, tho euvv>eyw haa béeÉ 
authorized to require that their statute labour iduA 
be sttbfdtùtad by monçy, if au<& sheuM be deemed 
sert advantageous for the maintenaaoe €i the roadt. 
The citizens also posaem aie ri^t d substitofeh^ 
Iwlalieur an ecplival^iiC in aâmeyf. fRieyinaT 

' - I I - ■ T u 

* A rate has been established for all parts of the kingcloiii. ta 
1814, the legislature considering that the value of the labour ct 
m^O» horifift» 4^«« is mk tha a^me ia 4iS»oat piwttof BagUadi» 
abolished the general rate, the prices of wl^içh h^ b^fiv XWf^ 
hi 1804. The justices of the peace wei^Q %\ien eiQpow^^ JQ 
establish particular r^ttes, accprdi^g to (he ç^rçeyQt jjpfiq^ of ^çl^ 
district, ^ 

t If îabottr be required only iVom a portion of the inhabitants^ 
lots are drawn separately, for the horses on thei one part, and th0 
labourers on the other. But if, hi the succeeding year, the lots 
must be drawn again, the individuals wfio served daring ^h^ pre« 
eeedingyear have the righ^ of exemption (e»J. Ifany individual ke^p 

(a> neaof, in pfDvldiag for tbe payment of mqne j la lienjof statute dàty, 
9«ii(eqip4flN« the poMibiU^ U looà a sun being dêaianded of the fkmk 
^ ^ ^ire q( bor^d ipi4 Ub^ferii» as to wukr k ei^podieatto éamtmé ùm 
the sti^tute ^uty çj nome part of it «houl4 bf peffqfpied ia l^od, «I wIvMl 
case the plan mentioned in the note may be adopted.-— 7Viem«to/or. 

D 2 

'Digitized by VjOOQ IC 



S6 Jtegubtiidns rêspèctîiig Labour. 

tlhur eoiËeiftpt theios^es fiom tbe ipad hAxm pro- 
jijBrty so called. This tax is the most j»st of all, 
since it applies to the immediate improvOTfient of 
4îie ground occupiçd by theii&a^ pay 

Jbr it 

. &i<>ider toretidçrtherqad labour less b«rdeii* 
•Mme to the agriculÉural classes, the lawreUeves 
them from this duty during three particular months 
of tÉieyear, which are determined in eadi parish by 
a general meeting of the inhjabitants * ; those in- 
ItovfJs (^ ex««ption^ïe the sowing, msmis^i and 
harvest months. 

) We will now briefly explain the. principal re- 
gulations laid down by the law in the estabiish- 
-ment and execution of road labour. 

Bvery i94ividi)âl poosesainga plougli or heavy; icArts, widi three 
draught h<N*ses, or two horses and two oxen, or one horse and 
four oxen, must furnish these animals and two labourers for the 
ipad work t. 

plough horses, without carts, he must pay the inspector for every 
day's labour, a certain sum per horse, or he must pay according 
to the rental of the ground, at the pleasure of the inspector. 

♦ It is only necessary that the surveyor of the road» which 
pass through the parish should receive notice a fortnight before 
any suspension of the statute l^ur. 

t Persons who do not keep a team of three horses or an equal 
number of oxen, but only one or two draught animals with carts 
employed on the public roads, must furnish them for a period of 
labour equal to that supplied by the otlier taxed inhabitants, only, 
with a man to drive each cart. Every individtial who, without 
possessing a tëkm, or land or houses to the amount of 50/. bu^ 
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In case there should be a gt^^t want of. labourers than of 
horses^ the. individuals subject to the duty of road* labour, must; 
on the requisition of the surveyor, send instead of each teanr, three 
men, fit to woiic, and furnished with the necessary tools ; or they 
must i^ay^ the. wages of ihe labourers during the days tbey are 
tiBfi^ed *.^.. , . ♦ 

Every inhabitant not less than eighteen or more than sikty yean . 
of age, who is, neither an apprentice nor a servant, who b neither 
a land.owner nor a tenant of property to the amount of 41. ster^ 
ling, nor thepossessor of hcnrses or carts subject to statute labour, 
is required by. Act of Parlianœnt to contribute personal laboHf, 
4«dfig the pemd in whieh the other inhabitants supply men aiWl 
hoarse^ - -^ * 

According to an Act pMsed in J 773, every .individual wio is^ 
by thee, amount of his income, exempt from personal lafioui*, «nd 
who nevertheless is not possessed of more than 50^. st^ng, muist 
pay the f fortieth part of his income for six days of road labour* 
Fersois. pi^sseaaing. hmA SQI.A0 lOOl» must pay doufcile. That 
pcopotlion hftving been fcmnd insufficient for the support xÂ aie 
roads .dtftt ara most fre<|iiiented, Paiiiament raised, the tax t6 
1«* 9d^ t iû diç pound cm the income of the land owners (M 
Geo*. III. ,c. 109.) . The same act, sect 5» ddsentfines diM evoy 
person* hound to furnish road labour in mcmey and not by sup* 



who may.keepa post^chaife, a carriage, a gig, ^c;.,must pay ^ to 
the surveyor, during the days of road labour, a sum fixed by, the 
justices of the peace for each of his horses, or he must pay in 
proportion to the value of his property, at the option of the 
surveyor. 

♦ In 1773 the amount of these wages was 4tS, 6d* 

, + Any person refusing or neglecting to contribute to the statute 
labour, is condemned to pay, a sum amounting to double the 
value pf that labour, according to t];ie rate £xed by the justices of 
the peace. ' * 
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Inlying in«9» hanet, 4^«, must pay out of every pound of Bit in- 
come oM^fiftielh part of tke^rice fixed by the justices of the peaee» 
(u the daily hire of a eart with three hor&ed^ accompanied by 
|w0 Moumrs *4 

We wiU nbw deseribe the manher ii> which road layout fà 
executed. The surveyor of the roads fixes, at least fouir toys pre* 
iftauslyi the lime and the place of the labour^ which lasts eight 
hokH fet dAy. Individuals who fail in contributing to the statute 
MMut ntÊ punishable by fines^ which arm employed ia defNiyini 
thu Hetemary expenses for the support èf ihè roads« The Sttr« 
yeyof* may demand only a portion of thé supply of meà and horses» 
tf he $kmiM deem il sufiici^t. If the driVers and labmlrers ieilt 
with carts and horses should not be able or willing to work as tht^ 
,#|ighti the fttirVeyor may séftd tbéih boek ûfjjBàtL, Ibt dmnex has 
then le pay tit« saaie fines ae though ke hid fefiMa la can^bvll 
to the. rottd labour. 

When the supply of carts^ hcfrsesi ^âi^ k ^nsuffîêîênt for the 
êm^y9ét0 éf malerialS) se thai it he^omes neeèsmiy to pay M 
êâdhional labeur for the support of thé roads, thé suWeyor çiusjt 
«éntraci (br ^a labour at a jpa^^ «leetingj puUiely tonvdhed^ 
te^ dftys pretiottsly» by an advertisettiem, specifying the haiil^e éf 
tha iontfaets lo bé éoiicLaded. Any surveyor ^Jê^ takes -an ii^ 
lérei»t direel ol* indimtin these ebàtracts^ n fined 10/^^ and dSM 
dared to be for ever incapable of being employed as a fain 
surveyor. 

if th« fOHil ftihoHiit bf the idp^liéâ ëf Mfi àM hortôs, ëéiû. 
^iièit}6fts iii ilàônèy, ànd ûHH, bë àôl stiÉcient for thé àtippôrï; 
iXViê pâfhh fëadâ, thè justices of thè peace mày order à tax ih 



* Land owners having a- smaller income, but possesAing a 
cart, or carriage, Sçc.j with less' than three horses, may be taxed, 
at the 0ptt9n of the surveyor! in proportion* to their revenue, 
or in proportion to the number of hprses they keep^ according 
t^^ rale fixiM by the juttices of the peaee^ sfect €9 att éé Geo, III, 
c. 109, 
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PhUèeHUi bf Réàdsi âl 

nfttb^^ m hè levied oil the InhâBilàtitt. 1li« liiftl cdltitl^ Ujt 
ft^e^ifci applicable to the rottdsà must nërer bé paid îold Ae 
public treasury. They are lodged in the hands of the surveyor 
to be en^ployed in paying for the works. 

Mea$ureè relative to the support of the Public Roads. 

Legislative fegiitatibiis of à severity proportiônâï 
to the nature bt thé ôteiices, secure the prevention 
of pùhîshméîil b^ any iiijury that may be committed 
upoih thé roads by the neighbouring land owners. 
It is highly îinpdftàhl that this part of the British 
legislation should he iriade known in a country like 
ï^àhce, where so little attention and regard is paid 
to the public toads, by the individuals in theif 
ficinity. 

^é law plihishéâ any ëhcrdàchmèîitâ that ]ÉSâf 
fee made, )?y ctiggiiig à ditch, planting â hedge. Of 
éXÎng tip a pailing within at least IS feet frôîtt 
the béiitrê of the road. It ià Unlàwïid to (lig,]^lôU^h| 
or hàrrô\^ thè groiihd ôfcéiipiëd b^ the pulilié foSÂ 
within the jpfèscnbeci limits *. 

A private individual nià^ indîét hi ân^ InjUi^ 
eômmittèd to tîte public rôàclg. 'ï'hê pafishëà ih a^ 
feôdy génëirally ifastitùtè those pfôsëciitiôîiâ, in Wàêk 



♦ Aûf ftftlitîanàl Who ihay ghe înfofhiàtîofri of ià Bflfence of 
M iïûà, fk(^kH iHe fihë of it. i^tiidtt ii kkitM hèài t&k 
6#eh(îër. 8lbrèo;vè^ (he èxpeffilê ihdùfrtd bjr M (lÉstrtldféfi ôf 
tu héd|èk àhd ^àlin^i, aiid fhé iilliii|^ tp of ditétiiàr, ih éhdtt thè 
^\Af of an éfaniA|ëir, is £B&r^êàBle où ^t oàùHtn, \9.iim. tit 
c. 78, secU 63. ' 
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4f) ^ Proteftion of Roadê. 

they are' powerfiilly interested, since the inljMbi- 
tants of each parish have to defray the expense of 
maintaining the roads within their own boundaries ^. 

The law grants to every citizen a right of ia- 
spection over the works for keeping the public road 
in good condition. If any private individual justly 
accu$ç the persons intrusted with road works^ of 
neglectmg their duty» or not executing it iji > satis^* 
factory way» the justices of the peace are authorized 
to reward the accuser. On the contrary» if .the 
accusation be frivolous or , malignant» the accuser 
must pay damages to the accused. Thus thexer 
ward held out by the legislature» for encouraging 
private individuals to keep a watchful eye oyer the 
public interest, ensures the certainty that any 
palpa}:^^ malversation or negligence will receive a 
check ; while, on the other hand, the payment of a 
fine, ^ind the disgrace attendant on accusatbn» 
publicly declared to be false and scandalous, prer 
vent any waoton attacks upon the persons appoint* 
ed to direct or execute the works for the mainte- 
nsDce of the public rrads* 

It is necessary, ta adopt special plans for drying 
the roads, in a country where they axe, made nar- ^ 



* When -the inhabitants of a parish assomUed at a nieetii^, 
resolve to furosecute any one for offences of this. kind, they au- 
thorize the surveyor of their roads to include in his accounts the 
expenses of the prosecution. The aiirveyor aftepiviirds pays these 
expenses Qut .of the funds that are lod^ iç his btndSf. 
13 Geo, III, c, ?»• 
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, Hedges} ànéi'Drciint. * 41 

t0vr^ where the climate is exlr^i&ély damp» and! {he 
beat of ^e sun^seMom povrerful. In Englaid regu-^ 
M<Miâ are made for eflfecting this object. Trees 
aad fihfubsmust ne^er be planted witbin 15 feet of 
^ centre of the road. If any sudi jdantatk^ 
i^ould east; and the trees,. I'c., be Qotait domi 
within: ten days after the order to that effect/ given 
hj the^lsttrresEortotee owner of the groumiy the latter 
ÎS subject to a penalty ♦ ; and if -necessary, the ju- 
dicial autboiity interferes to ccsnpel him to dear 
tlfê public thorou^are. 

It is not enough that the hedges aiKi trees tshouU 
iBie planted wUhin the^ specific distance frdm ther 
oentre c^ .tide road; th^ mufift also be cut so as not 
to occasion too* mudi shade, and above all not pre^ 
Te^ the^free eireulation of air, ifortlryiiig thé ground 
m wet weather and -sweeping off the dust in dry 
weatiberf. A land-owner refosing, (m the apfdiear: 
tkm of the swrvejrorto cut. his hedge-rows, as the 
law reqpuires, would be compelled to do so by the^ 
authority x^ the justices of the peace; he vrtmU 
mcxreover have to pay a penalty proporticsiate to the 
Iwigth^^of the/road.bordered by the hedges or tree* 
not cut in conformity with the law. 



* Except the trees be for ornament or shelter to the house, &c., 
of the owner thereof.— rran^^a^or. 

t The law specifies the particular months during which the 
lareiKiirnén are re<fasred tci eut their tHee^ and hedges, within the 
jra$dip6(>B oftSc ro«d siirftyor. ^ 
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4i Duti0$ «f ite SwiMf^. 

Tlffftitehw and énûas diat nm ftl0t% «aéb sMS 
of the ffenid^ âHd Ivhich are neoesdàry ibr kë^^g k 
as d^ as poBéiblei are làadè and kepi in tê^péJS by 
ike 0wnei:s of the âdjéming groundt TMf âiuM 
âiM defray the expc^ise of making ^pes arid bridge 
intiièBè patts where hortë and ék)t ^tfas htbxixA iM 
aem thd {itiblte fond iâto their plt)pmy. If thftf 
neglebt to cdMmte the tteeeseary repftirsi ihby i^ 
&iëd lO^i for eadi ofiehce. 
. The durvey^^ has the right ^ eiL^i&mg) Whta' 
ever he pleases, the roads^ ^UsèWàyë, Is^idgMy 
|Avtit«ito^ iN^es^ dmias^ hoi^É») d^es^ l^c, 
Mou^ «he whde eJiteDt ^ the pMrifth të Whiiâl h« 
MoogSi If he discover any déprédation, rï^Éttuo*" 
tàon^ 1st itmof9^tm, eiHitrikry to th^ tertnd of the law^ 
ft» recfoires the Repairs or r^nt^âte m be exëèilteâ 
by thé ofibndërs^ or by the persoh» whâ ài» 
bottd to execute them'. If wiUiih twedty days 
after tàiS' notàûoktkiui all is fièt tëMôrëd to perfiîèfe 
«den the sut veyèr direets thé y^btk to bë executed 
àii the eftpetige of ^ èfiTetidë^ j the làttè? iàéié^ 
&mrpà.f h fti« pfôpdHiatUttë tô the léiigfh 6f thi 
bedgeSrdKUàé, ditehës, ^é.^ lirhiéh hatè bëéd t^ 
paired. 

^ Tltô law auth^^ the surveyor to makejiew 
ditches and drains, or to enlarge the old ones in the 
founds adjacent to the road, if such should be 
deemed necessary, for carrying off the water and 
keeping the pubUo roada in good cQpd^tioQ». j^n- 
demnities are granted to the owneti of ^tfM gttmàâ* 
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^¥mà tyfae to^ift^ «lié «ufve^ftfr «lutt nMrtil iù 

éhpmèWeî the ^ee a eom]^te tttàA 6f thé il< 

foàtîcwi ôf théroàdë, bridges, càusewâjrà, and jf?av«- 

pients, which may happen to be put of otà&r^ mid 

ysilmàk i$x^ . ^ WfM »d ei^bw bjr pnrrate MK|tiid>iito 

érby putilbbodiM^. Thé jugttees d6>fcnah fe <lié" 

«IBMS «ô6és«aïy Ibf thc«è fépàîrs. If ihéy ai« ttrt 

completed on the fixed day, the pfenderâ âtè ètuù- 

môiied to appear at the next session of the justices 

pf the pe^^ee. These imiiji^trateç are autbwmd to 

#â»a«ile th«fepairsjrt th« œpw»« of tlM «ibnitinM 

^ Thai tbi sur^yér m^y mthe inftiMièdâtif IIM 

««tt» «f fevôuirtïig àtiy î^âftifeulàf mend, &t «îéWlfrg 

àttj^ j^rsônaî interest to himëelf, the juétidès of thé 

peaée are authorized to specify the arrangements to 

he adapted in the difi^rent works im the j3U|^por( 

and repair of the roads. .;. . 

We wffi dose &iB chapt^ by describing tbe lé- 

glfîatîVé rÔêâfeufèS telâtifétô the ëifcâVàtîÔh, pur- 

chase, and tràhspçrt of the materi^s to be employed 

in the road-work. 

'f fee surveyor may procure gravel, sand, chalk, or stone from 
tiït eommonsi and from every river and stream» Uuroufbout ihé 



•jfhnrT •r'"tr 



* Art. XXlV. of the general act relative to road», specifics how 
fht roid sttirveyor» ar^ |o fPiespnt at ihe generAl ^lutfier tmioif of 
tb^ jMStici» of Uie fef^i UU The geoefial lis| of th# offwtMi 
i^inst tbe rpad atatMte. Sd. An estimate of th^ repaid to ké 
,o^e, either by the parish, or by inyividttals ; sq that tke^ ponti 
fiaay deleinçÛM tht «bq^h^ ^ itbe urns, to t>e «KaQiedi «mH the 
^9(^ p W i^v^kf ib%{WfoM ^ieêtofinj lil^ r^Ms Aodlbttiv 
accessaries to a perfect state of repair. . .1 . . 
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44 ^: Repairs afRoadi. y^ 

i^bqlfi<ex^:q{:^;<p^mh;to wh^sh he Veloogi. , Bpit )i^i» ure^ 
]U^jte4 fr^in tumipg i^ny current^of >yater« or froQ^îçjafÎBg by Jiit 
excavatipDS any private or public buiUings^ He rnnst not ^\% 
within less than 100 feet above or below bridges^ dams, ^c. 

If, in donseqnence of excavations made &r pnbUc or private 
works^any damage be committed upoïi boiUi^^ roads, biidges, 
folds, if^^p^fifpf^ tbe ofibirfer ia compoHed to psyafineecjv^iûimt 
10 froffi'^^..t9^^<t(^5 tO)125imifis)» in addi^ ta« reas^sniMe 
compensation.. 

Any individuid suffering injury by the removal of the matenab 
necessary -for the road work, is indemnified by the surveyor*. 

If the grounds which are parish proper^ be not sufficient to 
pcavid&matirials.' for the road werk withlndie paiMh, Ihe-survesrâf 
at the^jgjCTal.sfMoif^^n^of t|^ joftices: of ike peapt,^ aipp)ies«lpt per- 
mission to provide hin^lf inthe pmah j^oQoèi4»d w«ter courses 
of the adjoining parishes by paying an indemnity.* This iildem»- 
nity is settled between the sjarveyor and the owner of the property, 
in the presrace of two or more respectable inhabitants of the 
paridhi If ^e parties cannot come to an agreement, the matter is 
referred to the justices of the peace. 

? ^- -! — — - — -^ ' 

* la order tQ c^l^ct stones on the^ ground , of any private indi» 
yidual, it is requisite that his consent should be procurée)^ or that 
a justice of the peace, after hearing his objections, should pro-^ - 
novnce a special decision to that effect. 

It vk abo requisite to obtain the consent of a land-owner to dig 
in his quarry. But the surveyor is authorized to collect, without 
any previous consent, from every quarry in' his parish ,^ the stones 
of whjch he may stand in„need. _ The surveyor of. parish^ rpacb 
cannot take the stones which the surveyor of a turnpike road may 
have already appropriated to his own use. 

In some places, for want of other materials, clay is caldned, iii 
order to produce a substance similar to brick. In this case, the 
surveyor is authorized to extract the clay> as well as to extract 
chalk or gravel. He may dry it on waste grounds or commons, 
and cé^ey it away like any other species of nhileriàl, by indem- 
nifjfing individuals for any injury they may s^tm throng tteto 
operations* '*.,.. r, ^. - ù 
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Sêpwri sf Roadi, 45 

I may mention the following régulations, as an example of the 
CÊm wA which the Eagl»h Partiameiit ptorMes against the oc« 
4}iirKnce of the slightest accidents which mi^t arise from neg- 
lâgeoce in the exécution of the public works. 

When the road surveyor makes an excaration in any ground» 
isrthepurpoae of extradtiiigëtoae/grayel, 4^., he must, forthwith 
3«irmmdithy a harrier or fence. He most ffll it comi^etdy 
if he do aotftid the matikiàk Which he wished to extract As 
a»ttn a»he hae finishud idifti>ig ia^ yiàrty, he%^ist'r^lace dl 
the useless matenals which he dug out of it ; and ke must gtvt a 
^^Ic éhpe to. iJm fdges qftke excavation^ in ûrd» to oMtde ike 
risk rf mccUenU*. 

AU expenses incurred by the purchase of materials» the indem- 
nities paid to laad-ownen, tiie «erection of finger-posts, 8fe.f are 
definjFdd out of fands-rMtd i>y a gsiteral assëMmënt made by thte 
>Mtîce49f the peice oathe hihaHlantsog^ pirMi^ on cOMNtioD, 
however, that this assesssientdo not exceed^ fer the i^aé expenses, 
jttxpence in the pouad; that is to say» one^foitieth of thç rental of 
the landed property. (This assessment has been increased by 
statute 55th of Geo. in.) 



* Any surveyor who may ae^e^ to clMoive. the ngoktions 
thus prescribed, must pay, foreach offenoe, a âne amounting to 10#. 
IT wiâiih six 'days after he recd^ notice from a justice of the 
peace to remedy this negligence, he do notobe/the Order, anew 
fine is exacted from him, amounting, aacoidiog to 
to from 2/. to 10/. 
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«f «eRy9y«aee vhieb it i«qi»i»(i* haw gr 1^^ 
^eFfd the maintenanee (^ the publie Foâds ttore 
and morô expensive. On those roads which wçr© 
much frequented, the tax imposed arid the gtatijte- 
labqw, not l^eiog fpuad 8«ffiQient fçX the PWQaei it 

Yf^ 4«tçTi»wï«d te eroçt tunçûkftiù. for tha pwrpaii 
^ «SiiAtieg fr£tfn aaddkrhdniéa, aad bo»ita of bur«! 
^011, {lawdl as from eairiagès, a tell which is applied 
to the maintenance of the road, The reacts, whicjbi 
are subject to these tolls are cjtU^ twfpikeirgif^^. 
They were first estabUshed about a hundred and 
sixty years ago. 

In ipite ef the mi«erie« of civil war, mi the dis- 
orders of anarchy YfhîçhprsYaaç4 4m:V36 the «Wr 
WW^th in E«gla«d,^ia Rpite o£ ih» d©spcti« 
0ff9mmn9 to whidi that anarchy gave risç ùncje? 
Cromwell's reign, there cannot be a better proof of 
the progress of society, in regard to comfort and in- 
dustry, than the measures to which Parliament was 
obliged to have recourse on the second year after 
the return of Charles II*. Among these measures 



* See Act 13 and 14 Car. II. cap. 6. In this act the breadth 
of wheels and the weight of carriages already began to be limited. 
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fifit frnf^mim Octroyed. # 

fr«M nom l^r wi^fmof ^ foada. » i^w^eeing 

O^iQis pid^y^d î^« ni«w« Df <«|winiic tlift «mt 
•Bd H»p el th» pul^lic: fQ»d8 ; Ui the ioUowiai^ jWJt^ 
tb» Kunpike 4uÛei WW» ifurtitetiid*. 

It ^«as AiitwM.iâ «i^Mt tliiftDw fie^le of fSufi 
laud weu]4 bobold Witb p}e»suie Uie cist«Uishm»Bt 
of n iyfit^n cal(wUte;d to relieve them in aome deb 
grec ^pm .the ])unieii of atMute-Utbour ; for %% fvem 
lyateoi thraw th^ principal c^t^arga ea peMoqa ef 
porofMarty, «ho, by bm^uu of their hoeaes and ear* 
i^agei^ are ^f greatest deiare3rera fif the roada. 
But the mob, «i^ a blind disregard to their real 
intcrests, and with their ohatac^riatia hoittility to 
ail fiscal innovation, puUed down the first turnpikea 
which were erected } wA. it wd» fomtd aeoeasary to 
employ milHai^ farae, tp'f»«»p^ U» pécule ^. «or 
iqpnpl thia ausuw of improving the-Q9nditioq of th» 
pul^ Xo«dft, ^ tbeiv owi oonvwl^cQ apd heaefikt 
In France, duiiog the Revolution, the gonrepmenl 
attempted to establish turnpikes on our great roadaj 
hut the peo]^ roae, in t^e «une jqçom^ to oj^se 
^e syg*^. 1^ B3l§PRtivç ©flFQctpiy» hoiwevw, 

had wA mf^iàmS ^mm^. ^ mvaiim^ tim v«q(^ 
iiw»ov«tioR. \ifhiab it w<?«ld.bft weU to iatrod»» 
igtiiiu ^d aboisoi a]il, w support with ^^gy, 

■mi .. .- ..., ,,^..-., .^.J .,„!.. :_■ ^ Jl~,. UlJ JJ. ' -UU B > 

* 13>e |r?t !»çt in ^ie^ %|e 4«t}es werç H^ft»), «««pnmou 
the SM^tutf ofthç ^bird Parli^meçt hdi tiii<ier Cbiurle;^ }I. |t fe» 
lates to the road from Loudon to Scotland, passing through Hert- 
ford, Cambridge, and Htntingdoa. 
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48 Turnpike Aetè.^ 

; A hutKked alul 4» years after the establiihaieiit 
ctf turnpikes on tbe roads of Great Britain, PaiËament 
deaned it iieœssary to combine in a single act (13th 
Qeo. III.; cap. 84.)/ all: the laws relating to that 
subject Subsequent ^[lactinents having modified 
many of the measures established by the general 
. hm, it became necessary to re-mould it aitirely. 
This was done in 1820, 1821, 1822. In.thislast 
year sqppeared the 3d statute of Geo. IV. cap. 126, 
con^rising every regulation whidi experience has 
sdiown to be most advantageous for the msmage- 
ment of turnpike roads. We will proceed to cite 
the provisions of this new act, which differ from 
those we have mentioned on the subject oi open 
roads. 

In conformity with that great principle of the 
Ea^sh constitution, that no tax shall be . levied 
without the consent of the people, m of their repre- 
sentatives, it is impossii!^ to establish any toXL on 
the highway without the formal consent^of Parlia- 
m^t. 

The act which regulates the collectic»i oiûàs road 
tax, and which transforms an open road into a* turn- 
pike road, places the receipt and employment of the 
fonds proceeding from the tolls, under the superin- 
tendance and direction of a number of parscHis 
called trustees. These trustees exercise thmr fonc- 
turns gratuitously. They compose what is called 
a trust; for directing and managing the labour, re- 
venue, and expense of the roads. 



Digitized by VjOOQ IC 



ftl 



Tncstees. 49 

It was complained that trustees had beccmie fiur 
too* numeft)us— a circumstance which prevented 
them fiioni co-operating in an adequate way. This 
incOTivenience is chiefly felt in the neighbourhood 
of LcMfidon. . Accordingly, one of the most effective 
measures proposed to Parliament for the better re- 
guktion of turnpike roads, has been to diminish the 
number of the trusts — ^by allotting to each of them 
the direction of a greater extent of road. Finally, it 
has been proposed to form a single trust from all 
those whidi superintended the labours and the ex- 
penditure of the roads in the neighbourhood of the 
metrc^olis, within a circuit of ten miles roimd 
London. (Keport made to the House of Commons 
on Turnpike Roads, 1819. See Chap. V. of this 
book. J 

Parliament sometimes appoints more than a hun- 
dred and twenty persons to form a trust. It would 
be better liF a smaller number were appointed, and 
if the conditions necessary to be fulfilled by indivi- 
duals before being admitted to sudi confidential 
situations, were more severely exacted. It is but 
just, however, to observe that the new act has ren- 
dered these conditions more difficult, which is con- 
sidered an important improvement. 

Tte justices of the peace in those counties 
through which a turnpike road passes, are included 
by right under the act among the number of trustees. 
Every other citizen must first prove that he pos-^ 
sesses a ertain fortune, before he can be admitted 

VolI e 
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A) Trustees. 

to this honorary office. He must prove tiiiaet he en- 
joys an annual income amounting to lOO/. sterling» 
arising from landed property, or that he is the pre- 
sumptive heir of a person having an inccnne of 200/. 
sterling, derived frcxn landed property. By a spe* 
cial provision, if the road, cw roads, or any part 
thereof, be situate within ten miles of the Royal 
Exchange in London, any person may become a 
trustee, if he possess 10,000/. worth erf personal pro* 
perty, after the pajrment of his debts. Any indivi* ^ 
dual exercising the functions of a trustee, without 
having taken his oath that he can fulfil one of these 
conditions, is subject to affine of 5QL 

Two very wise measures are provided by this 
act. It is required that a trustee should abstain 
from exercising his functions whenever his own pri- 
vate interests are concerned ; and that no individual 
keeping a public-house, inn, tavern, #-c., can be^ 
come a trustee, or possess any place diving ai 
salary from the trust. 

The revenue arising frcan tolls is paid into the 
hands of a treasurer, by thé receivers, who are 
obliged, under pain of a fine of 1/. for each ofence, 
to present their accounts to the trustees, whenever 
they are called upcm to do so. 

The trustees hdd an annual meeting for the pur- 
pose of exgunining comjdetdy the state of the ae- 
ccmnt» and the afiairs which they direct. They 
also hold special sittings whenever they deem it 
necessary. Three members at least are required 
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ÎHmw^. SI 

to constitute a special meeting» and sevëfti to alter 
or revoke an order emanating ftotd a precedîtig as- 
sembly. The object of a special meeting in tè- 
quîred to be stated in the advettîsemètit M the 
.convocation, Sçe. 

The trustees have the poWe# of sbottehitig, M- 
proving, or altering thé direction of the road In- 
trusted to them, as they may think proper. Inbëjr 
cannot, however, deviate more tlian lOO yards 
firom the old line of road, without the consent 6f the 
proprietor of the land crossed by the new line, Wh6 
is besides indemnified for the alteration. 

The act of Parliament authoris^cs ibe tftMèeS to 
contract a loan, to provide the flmds* nece^drjr fot 
making, repairing, or improving the roads. The 
interest of these funds is paid otit of the profeeeds of 
the tolls, and the capital Is reimbursed from the 
same Source, 

The act for instituting each trust Ihnits the rate 
of the tolls, and the number of the turnpikes, ac- 
cording to the probable balance of the income and 
expenditure. The trustees cJârtnot exceed these 
limits ; but they may diminish the toll, with the 
consent of the creditors of the road. Iliey let out 
each turnpike by public auction, which Is announced 



* Abj tndividui^ i9he sttbserîWes la a low for tofittrvetilig ^ 

maintaining a turnpike road, is liable to an action of debt for the 
recovery of the amount, if he do not come forward to fulfil his 
«figàgements trithiù t^reuty-oné âéfs^ féckonid^ froffl thê period 
wheû he ùronoÂsed tô fomisfa Ms îtxùds. 
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thirty days previous to the sale, in an advertisement, 
stating the net produce of the tolls, during the pre- 
ceding year. 

, On the erection of a new turnpike, the trustees 
are required to give notice that they will hold a ge- 
neral meeting in twenty-one days at the earliest, for 
the purpose of deciding whether or not it shall be 
erected, and in what situation it shall be placed. 

In case the trustees sh^ould erect a turnpike, with 
out observing the regulationis of the act of parliament, 
by which their functions are assigned to them, or 
merely without the legal authority, the justices of 
the peace, at their quarter sessions, may give orders 
for its removal. The justices must then address 
their exequatur to the high sheriff of the county, as 
the representative of the executive power. 

The works for the support of toll roads, are under 
the superintendence of special surveyors, who are 
^pointed by the trustees, as are also the treasurer 
of the road, the toll collectors, ($-c. All these per- 
sons must furnish a good security for the sums that 
are lodged in their hands. 

As the inhabitants of a parish through which a 
turnpike road runs, are the first to derive advantage 
from it, with respect to their agriculture, trade, and 
manufactures, the legislature has deemed it advis- 
able to oblige these inhabitants to defray a special 
portion of the expense of supporting the road*. — 

* This measure is the more just, since by art. 6, act 84 of the 
13th Geo. III. vehicles of every description employed in agricul- 
tural laboiu', are exempt from the payment of tolls. However, 
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They are therefore required to furnish annually, 
three days' labour » according to the same regulations- 
à» those that are observed in the labour of free pa« 
rish roads, l^e law dso permits an equivalœi 
compensation in money to be substituted for the 
, road labour. 

The surveyors of turnpike roaâs tnust employ the 
labour aiKl money si^qpplied by each parish» on that 
part of the road which îs situated within the parish, 
under pain of being fined for each transgression of 
the regulation. If several turnpike roads run 
through one parish, it may hapx)en that three day»* 
labour are not sufficient for their support ; the jus* 
tioes of the peace assembled at the quarter seasicms, 
are in that case authorized to prescribe a new divi- 
soon of labour between the open and the tun^ike 
roads. They must, however, previously take the 
opinion of the surveyors of these difiërent roads. 

If a parish neglect to contribute, as the law re<* 
quires, to the repair of a turnpike road, the oourt to , 
which, the case is referred fines the parish liable, 
in damages and e?:penses, which are levied by as- 
sessment upon all the inhabitants. The amount is 
directly lodged in the hands of the treasurer of the 
road. 

If the revenues of a turnpike road are sufficient for 
its own support, as well as for the payment of its 

on some roads, parliament authorizes for tbe passage of carta, ^c, 
laden with certain kinds of ^fossil manure, the exactions of a part 
of the tax fixed for other descriptions of loads. , . 
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4ebta> tiie juatiees of the peaoe ia each distrioU 
when assembled at the quarter sc^sdons, may» on the 
deqfiaiid of tbe parish, and after an examination of 
tb? receipts uid expenses» order that the labour due 
by the ii^abitaitf& fot the support of the road, shall 
be transferred to other roads within the parish. 

M thfi polioe regulations for ensurixig the preser- 
vatiou and iVaei tra£Sc of parish roads» are applica^ 
ble to turnpike roads. The surveyor, like the sur^ 
Veyor of parish reads, possesses the right of com^ 
pfdting the prq[ùrietors of lands adjacent to the pub- 
lic rôadi to mflk^ and support ditdies^ drains, Sçc. 
Thf^ «uy^yor must obtain the authority of a justice 
of the peace heforo he oau collect in afield, the stones 
necessary £p»f the road work, at least» if the proprie* 
tor of aie field should refiise to giye his consent for 
that i»turpcy$e. In al) cases the trustees are bound t<^ 
pay fer the materiahi whi<à are taken from encbsed 
landft» fox the works under their superintendence. 

Qd turnpike roada it is the business of the trust 
taea to order the fixing up of mile-stones, and the 
erection of finger-posts at cross-roads and in dan* 
geroua plaees, on open roads; all oompiaints in 
diis lespmA am within the jurisdi(^on of the jus* 
tices of the peace. 

The law adjudges the pmishment of felony, that 
is to say, cajatal punishment* for the wilfiil destruD- 



S Thk i$ a nkUtal^e, the aot ppeftcribes •«ren yoar»' transporta, 
gon, or a miëgated punisknanl, as in cases of pelH laicenj.-— 
TranslcUor. 
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ticm of a turnpike or of a weighing madiiiie* as w^U 
as for the destruction of posts, parapets, chains; 
bars, or any fences belonging to a turnpike *• Any 
individual who may attempt to force a turnpike, or 
to assault the odOectors, is liable to a penalty Which, 
according to circumstances, may amount to from S/«: 
to 1Q/. If the offender be unable to pay the fine he 
maybe sentenced to three months' imprisonment f • 

The law empowers trustees to prosecute any in* 
dividual who may damage the puUic road of which 
they have the superintendence %. All fines exacted 
for the commission of damage, or for infringements of 
the regulations of the turnpike roads, are applied 
to the support of those roads. 

The justices of the peace may be trui^ees and 
ervto creditors of the roads, without ceasing, on that 
acQOUnt, to exercise their judiciary power, in the 



* The damages and expenses incurred by such an offence are 
paid by the hundred in which the offence was cofnmitted. But 
\ïf within twelve months after the commission of the depredation 
the offender be detected and condemned, the fine which he is 
bound to pay, goes by right to the inhabitants of the hundred. 

t If the offender should be without the jurisdiction of the justices 
of the peace, where the crime was committed, the sentence of 
these justices is transmitted to those of the jurisdiction in which 
the offender resides, that it may be executed voluntarily, or by 
compulsion, or, if necessary, by seizure. The testimony of a re- 
spectable inhabitant of the parish is sufficient for the conviction of 
an offender, taken in the fact on a turnpike road. • 

t The expenses of the prosecution are paid out of the revenues 
of the trust* 
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diflFerent measures which require application of the 
turnpike act. A sheriflF, deputy, or bailiflF, who may 
refuse or even neglect, in any particular, to assist in 
enforcing this act, is fined 10/. for every instance of 
refusal or neglect which may prove detrimental to 
the public service. 

Far from limiting itself to the general ineasures 
which we have just described, the British Govern- 
ment conceived that to specify the regulations to be 
observed with respect to the weight of waggons, the 
number of horses in each team, the breadth of thé 
wheels, the length of the axle, would tend effectually 
to the préservation of the roads. So early as the 
year 1662, the English Parliament laid down thé 
basis of these regulations *. In treating bf com- 
mercial conveyances we will give a list of the regu- 
laticais thus determined by law, and estimate their 
effect on the preservation of the roads. 

* Part IV. Commercial Conveyances, 
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CHAPTER IV. 

Private Roads and Statute Roads. '\ 

Thqugh the two classes of roads of which we are 
now about to treat, are managed in a way essen- 
tially diflferaat from each other, yet we shall condbade 
bur account of them in one chapter, because they 
both form excepticms far less extended than the two 
kinds of roads which have been describing in the 
preceding chapters: 

Private Roads 

May be reduced to those which are made by 
an individual across hig own or his ne^hbours' 
grounds, to communicate with the public road ; 
for example, in order to convey to the public road 
the produce of his quarries, mines; manufactures; 
êfc. ^ An individual requires no permission to lûake 
à road on his own estate, but he must have the au- 
thority of an Act of Parliament for extending that 
road over his neighbours* land. The conditions on 
which this authority is granted, as well as all the 
forms to be observed in purchasing the ground for 
the road, are the same as the conditions and forms 
for the grant of a canal, when the individual to 
whom the grant is made, finds it necessary to en- 
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croach upon ground belonging to other persons. 
For the sake of avoiding useless repetition; we may 
refer to the second book of the present work, where 
the legislative measures here alluded to are deve- 
loped as fully as the importance of the subject de* 
mands. 

Statute Roads. 

The general spirit of the English l^slature, is» 
M wtt have already shewn» to assign to parishes and 
local associations or trusts, the duty of making and 
supporting op^i and turnpike roads. The expen^ 
ses required in these labours are every where de* 
frayed by the inhabitants of the nei^bourfaood who 
more particularly derive advantage from them ; and 
also by the proprietors of the carriages, carts, cÇ-c, 
whidi pass over every part of the road, under the 
management c^ a parish or a trust. However, the^e 
arecases in vadoh certain roads cannot be made 
and kept in good repair by the mere lesouroes of 
the parishes which immediately profit by thorn. 
Such for example are the principal itiads made 
through a pow and not easily aooessible country, 
fer th^ purpose of establishing important commtt^ 
dal coBmiimications, seairing intaraal tranquillity, 
ot providing defence agûnst foreign enemies. We 
i^iall now^ adv€^ to two mmarkaUe «samples of 
statute roads established on the uhù^e consider- 
aticms. 
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I, Civil and Commercial Roads. 

The Irish Parliament having ceased to e;xist in 
the year 1800, the legislative power of O^^t king- 
(Jom was thaiœforw^d incorporated with the 
power of the i3ntish Parliament Thus the admi^ 
nistration and political relations between Qreat 
Britain and the island associated to her empire, 
have been more numerous» extensive» and active. 
The members sent by Ireland to the House çS 
Commons, and the Irish Peers who have seats in 
the House of liOrds^ visit Lcmdon during every 
parliaipent^ session, attended by their families, 
and a multitude of individual^ of all Tmk9 and pro- 
fessions are also obliged to repair to I^ondon at 
these periods, to take part in the various and imr 
portant affidrs connected with the proceedings of 
Parliament, A centre of powe^, ii^ moving from 
place tp place is followed by a host of amMtiot^ 
intriguers, whose whole occupation consists in £al* 
lowing the footsteps ai the distributors of wealth 
and honour. After the union the ny)st distinguished 
portion of th^ Irish nobility and gentry» instead of 
being called to Dublin, to administor laws to Ire- 
land, were called to tiondon« It has become also 
the fashion for idleperscHis of £37tunea to sp^id the 
period of the parliamentary sessi(m in the British 
capital. Personal communication betwe^ England 
and Ireland has by this means become far HK)re&e- 
(jueitt 9?fA ^^(lensive ih^V» b^ore the close of the. 
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last century. At the same time, the two countries 
having experienced, though in very different de- 
grees, the progress of wealth and industry, their 
mutual trade has been increased by this progress.' 
Conveyance by land and by sea has also been 
augmented in an equal proportion, and correspond- 
ence of every kind haà acquired greater importance 
and activity. The necessity of favouring this ac- 
tivity by improving the roads destined to connect 
the capitals of the two kingdoms, has been daily 
more and more forcibly felt. 

From 1803, to 1814 the war' between France and 
England, and the enormous, expense incurred by 
the conflict, caused the British Government to post- 
pone until the restoration of peace, the measures 
necessary for attaining this great object. of national 
prosperity. But as early as 1815 Parliament 
granted 20,000/. for improving the communications 
of the public roads between London and Dublin. 
The whole of this sum was appropriated to the 
roads which pass through Wales. 

This country which is mountainous throughout 
its whole extent, and extremely barren in many 
parts, was unable from the produce of its road 
laboinr and toll duties to execute the great improve- 
ment made in the roads which pass through it, and 
which frcMn tlie very nature of their local situation 
demand considerable sacrifices. In these improve- 
ments Parliament regarded the particular advan- 
tage of the inhabitants of Wales merely as an object 
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of secondary consideration ; and it would conse- 
quently have been very unjust to load the inhabi- 
tants with such a burthen of expense. Such are 
the reasons assigned for the vast sum allotted by 
the Treasury to the roads leading to Ireland. 

In the years. 1810—11 — 15 and 17 Parliament 
appointed ccHnmittees of inquiry to examine the 
state of the roads from LcMidbn to Dublin. The 
reports made by these committees shew the serious 
inconveniences.and dangers to which travellers were 
exposed. 

This road, so essential for maintaining the communication be- 
tween six or seven millions of His Majesty's subjects on one side 
of the Irish channel, and twelve millions on the other, can never 
be put into a proper state of repair and safety, if it is left to local 
interests to support and manage it; in place of its being considered 
by parliament as a work of great national importance, affecting in 
a greater or less degree, all the inhabitants of the united kingdom. 

In respect to the effect of applying public money to execute a 
work of this kind, upoii the finances of the country, your Com- 
mittee -conceive that such an application of the public money ought 
not to be considered ' as such an expenditure as contributes in any 
degree to impoverish the country, or to diminish the general 
>«reaUh of it, and therefore as inconsistent with a proper spirit of 
retrenchment. Provided the money is honestly applied in exe- 
cuting the work, and that the consequence of improving the com- 
munication is to lead the industry, skill, and capital, of these coun- 
tries into more active employment, and thus to become more 
productive than-they otherwise-would be ; the capital expended in 
the first instance will not be like a capital expended in the ordinary 
expenses of the state, and be thus taken away from the productive 
industry of the country \f> exist no more, but it will be employed 
productiyely»^ that is to say , in a way to assist ^nd promote the 
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production of other capital» and in the end, it will be repaid to the 
state by the Increased public revenue, which will be the necessary 
consequence of increased production in the first place» and then 
of increased national Wealth. 

If the whole money is faithfully expended in labour and mate- 
rials intnaking'the road in a substantial and lasting manner, it dees 
a public gooil by the employment it gives and by the purcha^s it 
makes; it is attended with a great saving of capital in diminishing 
the waste of horses and carriages ; it admits of those whose time is 
valuable to them, having more of it to apply to their business ; it 
affords a great personal convenience and some saving of expense to 
all travellers; and finally, it contributes in a great variety of ways, 
to enable many persons to make more by their professions and 
trades than they otherwise could make. 

Your Committee therefore confidently trust, that as parliament 
has recognised, in so many sessions, the principle of establishing 
a safe and convenient road between Lcmdon and Holyhead, in 
order more completely to identify the interests of England and 
Ireland, and thus to lead tb the mutual benefit of both countries, it 
will persevere in voting further grants of public money to com- 
plete it. In respect to the convenience of Irish travellers, your 
Committee regard this as a secondary and inferior object to that 
of contributing to the internal improvement of Ireland by opening 
a more easy and direct communication between it and the highly 
improved condition of England. 

We will now quote the act relative to the works 
for establishing those communications, 55 Geo. III. 
c. 152, (July 11, 1815.) 

Most Gracions Sovereign, 

We your Majesty's most dutiful and loyal subgecïts, the 
Commons of the united kingdom of Great Britain and Ireland in 
parliament assembled, having granted to your Majesty the stim of 
50,000/. for this present year, towards defraying the expense of 
repairing, altering, or cotistntcting, such tones as shall appear (o h^ 
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motH immediatdy ntceUArj fin* tbe bcilitatiiig Ibe commo&îcatioA 
between London and Holyhead by Chester, and between London 
and Bangor-Ferry, by Shrewsbury, whereby the intercourse be- 
tween Great Britain and ' Ireland will be beneficially promoted ; 
do most humbly beseech your Majesty that it may be enacted, 
and be it enacted by the King's Most Excellent Majesty, by and 
~ with the àdirice and consent of tbo LcMds i^>iritual and Tempanl 
and Commons in this preset^ parliament assembled, and by the 
authority of the same :-^That out of any monies granted for the 
supply of the present year, there shall and may be issued and 
paid at the receipt of his Majesty^s Exchequer in Great Britain, 
the sum of 20,000/., without aay deduction whatever to the Com^ 
finissioners hereinafter named, which sum shall b* applied by tb« 
•aid Comniissioncfs towards the lepairing, altering» makingi or 
constructing such roads as shall be judged proper, in the manner 
hereinafter directed, and not for any other use whatever. 

Pot the management and euperintendence of this 
business. Parliament appointed ten spedal commis- 
sioners, at the head of whom are the CSiancellor of 
the Exchequer for Ireland, the Chief Secretary of 
tile Lord Lieutenant of Ireland, and the First Com- 
missioner of Crown Lands. Frc«n time to time 
these commissioners must assemble in London, 
one of the three functicMiaries, who have just been 
mentioned, actir ; as chairman acéording to prece- 
dence. They decide by a plurality of rotes, on the 
afiairs consigned to them. If one should die or 
give in his resignation, his successor is appointed 
by the ministers. 

The Act of Parliament enjouis the Lords o( the 
Treasury to engage {professional m^ to iwpect the 
roads which are to be r^mired at the expmnè cf 
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the public treasury. The reports of these inspec- 
tors must be si^ed upon oath, and must contain an 
estimate of the expense of the works to be under- 
taken. These reports must afterwards be ad- 
dressed to the special commissioners, who determine 
on what parts of the roads the operations shall com- 
mence. They must publish in the London Gazette 
a list and a description of the works to be under- 
taken ; and this list must be addressed to the jus- 
tices of the peace at tjie general session in every 
county, containing the roads on which the works 
are to be bestowed. The special commissioners 
must treat with the persons who make proposals in 
consequence of these advertisements. 

As soon as the commissioners determine on the 
succession and order of the works, they must open 
in their books an account for each contract To 
liquidate this account they are required to deposit 
a sum equal to the amount of the estimate. This 
being done, the contractor may commence ; but he 
must do so without delay. 

The commissioners are invested with powers 
similar to those granted to the trustees of turnpike 
roads: 1st, for the purchase of land necessary for 
changing the direction of roads, either by amicable 
adjustment, or according to the estimate of a jury 
composed of twelve individuals * ; 2d, to extract 



* An excellent clause in the^e regulations prescribes that the 
money paid for ground purchased for the public use from the 
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from parodiial or private ground the materials re- 
quisite for the road labour ; 3d, to indemnify the 
land owners for the damage they may sustain in 
âiis extraction of materials, either by an amicable 
adjustment, or by the decision of justices of the 
peace; 4th, for engaging clerks and agents to di- 
rect, superintend, and execute the works ; 5th, for 
£xing the salaries of the individuals employed, ac- 
cording to the importaiK^e, difficulty, and fatigue re- 
quired in their services. The law prescribes the 
modes of proceeding against o£^nders, whom the 
coomiissioners are authorized to prosecute. 

The following was the course pursued by the 
commissicmers, in inlfilment of the duties assigned 
to them. They first appointed an engineer in diief 
(Mr. Telford), who drew up a general plan of the 
roads which were to be improved and perfected. 
To this he added plans, profiles, detîuls, and esti- 
mates of the works to be imdertaken. The com- 
missioners having next pointed out those incon- 
venient and dangerous parts of the road, on which 
it was d^irable to commence the repairs, divided 
\h&ax into lots, each of whidi was to be the object 
of a separate contract. The plans and estimates 



property of a minor, or a lunatic, or a corponUicm, shall be 
lodged in the public funds, or by trust, in the hands of two per- 
sons appointed to receive the deposit. These sums cannot after- 
wards be touched by guardians, trustees, 8çc.y except by the 
approbation and direction of the Court df Chancery. 
Vol. I. P 
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were depuihed iû the Q^hbourhood of these lots» 
in the oara of perifons appointed to shew iheui. 
The proposals for the oontracts were addressed to 
the secretary of the oDsamissioners ; and on an ap- 
pointed day all the letters were opened. Hie most 
moderate ofifer was accepted for eaoh lot, provided 
it was made by a pers(m of good diaracter^ furnish- 
ing sufficient se<nirity. The contractors were re- 
quired to fiimish security, and to forego receiving 
payment of cne-dghih of the amount of each cchi^* 
tract, until the works should be completely finished, 
examined, and approved by tiiie engineers, acting 
under the directicm of the commissioners. In order 
that a perpetual inspection might be kept up, the 
wotks were \mder the superintendence of a rési- 
dât engineer, and an inspector, intrusted with a 
number of lots included within a distance over 
which the vigilaàice of a single individual might 
be ^ectually maintained. 

Every monthjthe woric was measured, and an esti- 
mate of the quantity completed was sent to the 
office of the cc»nmissioners. The contractor was 
paid seven-eighths of the amount of this estimate. 
Tlie complete estimate of the works being at length 
drawn up and sent in, the works themselves under- 
went a general inspection, for the purpose of ascer- 
taining that they were perfectly good, and conform* 
able with the agreements. If any thing required 
rectifying or finishing, the contractor was compelled 
to remedy the deficiency before he received pay- 
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laaâtof dthe kat iisnrtidmfiiit of tbo turn &^ which 
h» had bargamed. 

II. Milii^rjf mi CmmwM Boculà^ 

We will take, by way of example, tibose of thé 
Highlands of Scotland, Tliough laid out accord* 
lug to a plan of attack and defence, without re- 
gard to ascents and descents within the limits in 
Which an 4urmy may pass, they have become ex- 
tremely useful in a country destitute of better roads. 
They aflford proofs of the advantage to be derived 
from a good system of commercial roads. 

These military roads were commenced in 173a ; 
and so early as 1745, they opened a commimication 
from Stirhng to Inverness, and from Inverness to 
Fort William. The rebellion of 1745 rendered stiH 
more obvious the importance of multiplying them. 
The soldiers stationed in the Highlands for the pur- 
pose of maintaining subordination, were employed 
as labourers; and military roads, measuring to the 
extent of about 750 miles, were successively laid 
out. Of these about 550 miles were stiU employed 
in the year 1803. These roads were supported at 
the expense of the public treasury, though their im- 
portance, in a military point of view, was at an 
end*. 

* General Abercrombie, >Jvho was killed at Aboukir, having 
been, some years previously, appointed inspector of these roads, 
declared officially that they were not necessary for military pur- 
poses. 

F 2 
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In 1802» the state of the Highlands of Scotland 
claimed the attention of government ; and in 1803» 
the Treasury gave orders for a survey of the coasts 
and central parts in that quarter of the British do- 
minions. Tîie report* o^ this survey included a 
general plan of commercial commimications. It 
was submitted to Parliament, and then referred to 
a special committee, by whom four reports were 
mad^ to the House of Commops, as the ground- work 
of the important laws that were to be framed on this 
subject. 

A country, like the Highlands of Scotland, inter- 
sected by numerous torrents, and rivers of rapid 
current, and subject to frequent falls of rain aqd 
snow, presented difficulties, and demanded ex- 
penses, for meeting which the mere resources of the 
owners of the productive part of the soil were insuf- 
ficient. 

For this reason. Parliament determined to defray, 
out of the public treasury, one half the expense of 
constructing the roads and bridges, which it was 
deemed expedient to establish immediately, for the 
purpose of facilitating commercial communications. 
Commissioners were appointed to superintend the 
application of the funds granted by virtue of this 
decision (43d Geo. III.) 

In 1821, these commissioners, after having ex- 

* This report, and the plan it contained, were drawn up by 
Mr. Telford. 
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ercîsed their fonctions for eighteen years, rendered 
an account of their operations, in nine reports, 
yMiâx were printed by order of Parliament. These 
reports, from which most of the facts here recorded 
have been obtained, are highly valuable documents 
relative to the ccnnmunications of the Highlands. 

The roads have been traced out on an extensively 
conceived plan, so as to facilitate the communica* 
tions of the Highlanders, the transport of thdr 
flocks, and of all productions which they import or 
export* 

The inhabitants of these remote regions soon 
experienced all the advantage of the works auâio* 
rized by Parliament. In the year 1804, the county 
of Inverness obtained permission to tax itself, in 
oTder to reimburse the land-owners who had ad* 
vanced funds, or who had mortgaged their estates, to 
supply the loans necessary for the establishment of 
the roads and bridges. In the two following years 
the other counties imitated this examplje ; and the 
improvements soon extended over a superficies 
of ground exceeding 500 square miles. 

Since the year 1803, Parliament has successively 
gmnted for the works of the Highland roads, ^c. — 

^.252,390 
And the inhabitants have contributed 201,799* 

Total ^.454,189 

* The sum paid by the inhabitants is less than that paid by the 
government, because the preliminary expenses defrayed by the 
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Thitf gum was employed over about 870 miles 
Qf road, and waa applied to the erection of aeyerai 
QOQsiderabla bridges, exclusive of those ocxnpriied 
in th^ oaitraots for laying out roads ♦• 

The inhabitants of the Highlands, not eontent 
with having contributed upwards of 200,000/. to the 
establishment oH their roads, have ofifered, if go- 
venmi^ will continue to support half the expédie, 
to make an additicHial advance of about 80,000/. 
fiar the same purpose. They experience the fidl 
advantage of these sacrifices. They wish to ensure 
the excdlenoe of their roads by works whiA are 
necessarily, very expensive i they are willing them- 
selves to pay a great portion of the expense thua 
incurred; and yet the Highlands of S(X)tland are 
popref than any pOTtion of the British dominions, 



treasury, for technical and legal operations were not taken into 
iMiçount. ' It V4I according to the pther expenses onlj, tbfit tbQ 
^qm furnished by the inhabitioit^ w^ determinedt 

« Mr. Telford; the author of the Parliamentary Report of 1303, 
'was appointed to direct all these works* The average mm pai4 
for the laying out or the restorp-tioo of rpads was within '250/, per 
thousand yards. During the seventeen years occupied by these 
^nrorks, the expense of the dbrection and the superinteudeBoe pf 
a|;ents of every kind, Trom the principal engineer to the lowest 
surveyor, was 30,000Z. (For the details of this subject, see p. 6, 
Mintk Report.) For the remunerati(»i of the. solicitor engaged to 
man^e the legal business connected with the works, and to exa- 
mine the securities offered for contracts (there were in all 120 
different contracts), for the expense of stamps, advertisements 
inserted in the public journials, placards and postage, 10,000/, 
yf^x% paid. 
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WiM an exan^le fat our moimtamous districts, 
such as Auvergne, CeTennes, Aveirc«, the Vosges, 
Jura^ the Upper and Lower Alps, and the Eastern 
and Western Pyrenees I 

Tb% roads, which were originally made purely for 
military objects» are now trangf(»ined into turnpike 
roads in the southern Highland counties, which aiQ 
forther advanoed than the rest in manufactures 
and trade. . If the northern counties continue their 
improvements, the roads in those parts must neces- 
sarily undergo a sipiilar change. 

But a great number of statute roads i^uire to be 
kept in a constant state of repair; and for this 
essential object vast expense is not so necessary 
a^ VT^rfmitting attention, In a mountainous coun- 
try, subject to frequ^ot smd violent storms, the ex- 
aminations of the road-Burveyor should be careftil 
and often repeated, in order to surest in due time 
tlje ravages of torrents, whidi may intersect the toad 
with ravines, or cover it with stones dislodged by 
tlje current (rfth^ waters. 

The oommissioners in their ninth repœrt olMierve, 
that the Highlanders have not manifested an indi- 
niition tp support their roads, equal to their libe- 
rality in defraying the expense of first laying thwi 
out. 

The military roads have been constantly sup- 
ported at the expense of the public treasury, and 
they have cost 5,000/. annually. It is now esti- 
mated that all the roads in the Highlands may be 
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maintained for lOfiOOl p^ annum. ParliaiBent 
pays the half of this sum (59th Geo. III., cap. 135)|; 
and it is employed over 1182 miles, of road. This 
makes for each mile 8/. 9*., from which must be 
deducted 1/. 4^. 6d., to defray the diarges of 
superintendence, and the salaries, travelling ex- 
penses, ^c, of a surveyor and six deputy survey- 
ors. — (9tA Re'port an the Roads of the Highlands qf 
Scotland.) 



General Table of the length in miles of the Highland 
roads which are to be kept in constant repair f according 
to Act 59 Geo. ///., cap. 135. 



In thb Counties of 


Roads. 


Roads op 

DlNOWALL 


Total. 


Statute. 


MUitary. 


biveniess 

Aigylc 

Ko88 and Cromarty 

Sutherland 

Caiôiness 

Elgin or Moiày 

Bute 

Aberdeen 

Nairn 

Bamff 


S46 

184 

180 
95 
54 

16J 

16 

14 

2i 


176 
80 

27 


25 


522 
214 
205 

95 

54 

48i 

16 
14 
H 


Total. 


866 


283 


25 


1174 
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Tliè act of the 56th Geo. HI., dap. 83, grants 
50,000/i for the improvement of a great portion of 
the road between Carlisle and Glasgow. This 
road, which joins England and Scotland in the 
westerly direction, is about 100 mileà in length, 
and there are several bridges to be built along it. 
Itie general management of this road Ib consigned 
to the commissioners of the Highland roads, and 
Mr. Tel$Drd is the engineer intrusted with the spe* 
cial direction of the works. 
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CHAPTER V. 

Parliamentary Inqtdries and Reports relative to Roads. 

The English Parliament has not limited itself to 
aie establistunent of ^general laws for regulating 
the pdiice and the works çS the roads. Special 
committees have frequently been appointed for in* 
quiring into the state of the public roads in different 
parts of the kingdom, and to deliberate on the 
means of rendering the passage of wheeled vehicles 
easy, economical, and rapid. These two great ob- 
jects of general utihty, of which the one cannot at- 
tain perfection without the other, have been justly 
regarded by Parliament as inseparable. 

The solicitude evinced on this subject by the 
British Parliament, together with the hints and im- 
provements it has called forth, are worthy the at- 
tention of statesmen in every civiUzed nation ; but 
particularly in a county which, like France, enjoys 
a system of government estabUshed on the same 
principles and in the same forms as that of Eng- 
land. The proceedings of the British Parliament 
show how highly that great legislative body appre- 
ciates the importance of supporting and improving 
the public roads. They present to our Chambers 
examples of preparatory measures and forms of 
inquiry worthy to be imitated, in the patient arid 
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luborious investigatic»! of the causes which may im- 
pede facility, safety, and rapidity of coDveyance» aod 
of the regulations which a well orgastiiaed police may 
adopt, to maintain order in the public roadiS- We 
must particularly remark the appeaj made by the 
British Legislature to the evidence of men of tdent» 
for ascertaining the best methods of layii^ out» 
^MppOrting, and repairing roads ; and the wference 
yMch is made tp experience to dçtermioe what 
ûma cf wheels and vehioles is best cs^^ilftted to i^^ 
your, in a due degree, the interest of trade,*'-^tbat i$ 
to say, to secure^ econc«»y and celerity of convey " 
ançe, with the preservation oi the public roads, and 
a consequent diminution of expose to the perefcw 
by whom the roads are supported. 

An analysis of some of the reports made to iJie 
House c£ Commons oa these di£^rmt subjects, will 
be more useful, and will produce a more powerful 
and lasting impression, than any g^iaral consikfam*- 
tîcais and prolix demonstrations on this subject. 
. In 1808r the House of Commons appointed a 8p«r 
ëal committee, which was instruoted-^lst, to exa- 
mine ail the acts then in force relntivp to the use of 
brwd wheels ; 0d, to determine what fiwm of wheel 
is most favourable for the draugl^t of horses and the 
préservation of roads; 3d, to propose new régula- 
tions to contribute to thjs preservation ; 4th, to trace 
out the measures j»roper to be adopted with the view 
of roidi^ing more e£^tual the acts paissed in 17â3 
ma 1790, for limiting th?e number <rf persons to be 
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carried by stage coaches, both inside and outside, and 
the act passed iti 1808 for subjecting the drivers of 
stage coaches to certain regulations. 

The Committee, in the first place, divided its la- 
hours into three parts, relating, 1st, to the form of 
ivfaeels ; 2d, to the construction of vehicles ; and 3d, 
to the laying out of roads. 

The first question is treated with all desirable 
fulness, in a report printed on the 18th of July, 1806, 
and also in a subsequent report. With regard to 
die second question, the committee were specially to 
inquire, whether it was most advantageous to em* 
ploy heavy waggons or light carts drawn by a sin- 
gle horse ; whether it was expedient to prefer the 
power of the horse to that of the ox, or recipro- 
cally, <S^* 

To resolve these two first questions, the committee 
dalled into requisition the information and experi- 
ence of civil engineers» post-masters, contractors for 
stage coadies, «^c, coachmakers, cartwrights, and 
medianicians. They were examined separately on 
every point which bore a direct or indirect reference 
to the subjects with which they were acquainted. 
They were requested to state the results^ of their 
observaticms, the positive facts they had collected, 
and the improvements they had to suggest. These 
examinations, whidi develope the information that 
has been derived fix)m experience, and which con- 
tain descriptions of new measures and new opera- 
tions, accompanied by the jdans necessary for refer- 
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^ice, are printed as appendices to the reports of 
]1806 and 1308. These important documents have 
supplied us with ,a multitude of facta highly impor* 
tant both in theory and practice, which weshall de- 
vdope in the second section of the present work^ in 
treating of land oxiveyançe. 

TTie third question, relative to the laying out cS 
roads, was wisely referred by Parliament to the 
same ccHnmittee that was appointed to inquire into 
the best plan of constructing wheeled vehicles ; for, 
as we have already stated in other terms, in order to 
attain perfection, it is necessary— 1st, that the roads 
should in the highest degree favour faciUty, safety, 
and rapidity of motion ; and 2d, that vehicles 
should be constructed so as to preserve, as far 
as possible, the primitive form and quality of the 
roads. 

The EngUsh have been long seeking to combine 
these great objects of public utility ; and they have 
lately succeeded in so doing in a remarkable degree. 
This is plainly demonstrated in the report made in 
1819, on the general state of the roads in Ekigland ; 
and in the reports that have been published relative 
to the road from London to Holyhead. 

The eflBcacy of the measures latterly adopted by 
the nH)6t skilful engineers in Great Britain, is con- 
firmed — 1st, by the evidence of post-masters and 
contractors for stage coaches, <^c., who in their exa- 
minations affirm^ that their horses go faster, draw 
grj^tter weight, and yet are not so soon worn out on 
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the new roadd as on tiie old ones ; 9d, by the ol^s 
of trusts, who affirm that the expense of support- 
ii^ roads is considerably diminished by the new 
plan* *c. 

These pariiamentary repeats have tiberdbre the 
advantage of presenting at once the new views and 
useful suggestions of the most skilfiil professional 
men ; the results of experiments made for the ex- 
press purpose, or cdlected by attentive and unre- 
mltting observation; the evidence of individuals 
whose interests are entirely opposed, or at leatt 
whdly unconnected. Thus the committee of a par- 
liamentary inquiry relative to the great question of 
conveyance, consult the post-masters, who only re- 
quire that, the engineers should ccmstruct a road not 
very soft, whatever may be the expense attending 
it. They consult the clerks of trusts who principally 
demand one thing more, namely, an economical 
mode of laying out and maintaining the public road, 
so as to incur the least possible expose, at the ejc- 
piration of a given time. Finally, they consult the 
traveller, who (if he be cwiveyed by any but his 
own horses, as for example in a post chaise or a 
stage coach) without caring whether tiie roads be 
hard or soft, cheap or expensive in their ccaistruc- 
tion or support, desires, above all, that they should 
be smooth and perfectly level, so that he may not be 
incommoded by jolting. 

After consulting by turns these varying interests 
and opinions, the parliamentary committees, acting 
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9» legûdfitive juries aj^int^ to i»5cqpo9e im^mi^ 
for eofiuiddg the greatest public advaitfuge, fi&aUy 
prtsttit to the Houie d* Coouikhi^ the result of ttM»ir 
inquiries, and the mass of facts they have elk»t^. 

By an .aooeptatioii cf language no loss just tiban 
forcible, the examinations themaelves^ the docu- 
niânts which support the testimony of the profe»^ 
sional men esanxined; in a word^ eyery thiog, oil 
which the report is founded, is, in the Ekigligh par* 
liamentary style, callôd the efoidmc^ of the inquiry> 
This eyidence is always printed at tiie end of the 
report ; and the pubUc are by this mqans enabled to 
form their own judgment on the questions submitted 
to the consideration of Parliament. The periodical 
writers and economists, political and tecèmcal, vie 
with each other in propagating th^ opinion» on the 
mbject under discuasicm ; »we for the pairpose of 
supporting, others of opposing, the ideaa expressed 
in the report Thus information is brought out froQH 
all sides ; and when the moment arrives at which 
Parliament proposes to establish laws on the result 
ot these preparatory measures, the subject is 450 ge- 
nerally understood, that the most judicious decisions' 
way be anticipated. 

Yet, as all human proceedings are exposed to 
error, the committees of inquiry do not always pre- 
sent the most perfect measures for Uie acceptance of 
the legislature. These measures frequently exhibit 
the traces of public or professional prejudice, which 
are not easily avoided. . Private interests and pas^ 
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sioœ oooaiuonally impede the strict impartiatity of 
the inquiries. But the publicity give» to the ope- 
rations of each committee acts as a chedc to abus^ 
and points out every fault that may be committed. 
Time, that great investigator of truth, discovers it the 
sooner, when ev^i these illusions of error are thus 
compelled to be exhibited in broad day. In this 
the British Parliament adqpts the surest and moA 
speedy course for finally arriving ^t the measures 
most consistent with the public interest. 

We have yet one general observation to make on 
the part which the legislative authority deems it ne- 
cessary to take in the works of the public roads. 
Parliament wishes to ascertain every fact connected 
with the economy, safety, and comfort of public 
ccHSummication, considered in its most essential re- 
lations ; but it discourages the executive power 
from taking upon itself the management of 
works * which may be safely intrusted to the zeal 



* It WAS proposed to the members of the committee of inquiry 
appointed in 1819, to establish a general miinagcment of turnpike 
roads, to be under the superintendence and patronage of some de- 
partment of the ministry. But the suggestion was rejected, on the 
ground that it wm unreasonablef and contrary to the public 
intereit. The committee considers, says the report, that there are 
many important reasons to determine Parliament to leave the com- 
plete direction of the affairs of the 'different trusts in the hands 
of those trustees to whom the law has at present confided them. 
The experience, the character, and the interests of these trustees 
furnish to the public the surest pledges of their skill, attention, and 
economy. 

The 
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and 1^. well-^understood interest o£ the public. 
Thus the ccmstruction and support of parish roads 
are left to the parishes to whidi they belong; the 
laying out and preservation of turnpike roads are 
ccmsigned to trusts ; and it is the business of private 
individuals and their trustees to execute tiie private 
roads that may be exclusively useful to themselves. 
The government, however, reserves to itself, 1st, 
the execution and superintendence of the roads that 
may be necessary for the defence or tranquillity cf 
the country ; 2d, the laying out or making extensive 
improvements on the roads essential to the general 
prosperity ôfthekingdom,but yrhich are so expensive 
that it would be unjust or impossible to require that 
the districts in which they are situated should alone 
pay for works, the advantage of which they do not ex- 
clusively enjoy ; these great operations being com- 
pleted, the local authorities are intrusted with the su- 
perintendence and support of roads, whidi have been 



The functions of trustees are gratuitous, as has already been ob- 
served in the pireccding chapter, and the committee of 1819 cau- 
tiously avoided proposing that they should be otherwise. The 
committee merely wished, by consigning to the management of a 
single trust all the turnpike roads within a circuit round London, 
to render them a model to the rest of the kingdom, by adopting, 
on these roads, the best system of construction, repair, and support. 
Thus, added the committee, the spirit of improvement spreading 
from the centre to the circumference would rapidly extend itself 
into every part of the kingdom, and would produce those nume-^ 
rous public and private advantages which aformer committee hoped 
to obtain in an object of such great national interest. 

Vouh . G 
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created or perfected for the bmefit oftrade. Some- 
times» as with respect to the commercial roads of the 
Highlands of Scotland, the object of idiieh is to pro* 
mote the physical improvement^and dvilization ci a 
country, whose soil and dimatc present extraor- 
dinary diflBcuUies to be surmounted, gcrvemment 
oflfers to defray one half the expense necessary to 
provide for and facilitate public communication.— 
These measures tend to excite the emulation and 
patriotism of the people, even in the most remote 
quarters of the empire. 

In times of difficulty, as, for example, in rigorous 
winters, when the severity of the climate is rendered 
more painfUl by the deamess of provisions ; and at 
those periods in which agriculture and trade laboured 
under a depression. Parliament authorizekl the mi* 
nistry to advance fUnds to parishes and trusts to de- 
fray the expense of extraordinary road works*.— 
Even during the flourishing periods, if a trust should 
be inclined to undertake an improvement which is 
calculated to produce a sufficient revenue to cover 



* From the 6th report of the committee appointée! to examine 
the works of the road from London to Holyhead, it appears, that 
in 1817 the St. Alban's trust obtained from the Exchequer 6,000/. 
for the purpose of diminishing the abrupt slope of a hill. The 
additional toll duties which the trustees were, in consequence, au- 
thorized to levy, produced 12 per cent, interest on the capital bop- 
rowed, which will therefore soon be repaid. The public will then 
freely enjoy the benefit of the new improvements The WolTcr* 
hampton trust has followed this example. * 
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4h6 êxpenese» Parliaswit grants à similar advance on 
tiie Exdiaquer. 

Jbi EnglaïKl, tlier^re, the supreme authi^r^y 
grants to the citizens credit and fund»; to enabte 
thtiB to exacttte wwks whidi are no less inte^etôag 
to the government than to themsdves ; viHbile in 
odier countries d^ people are required to pay tJb^r 
ftmds into the treasury, so that the government may 
execute, when and how it pleases, works in which 
the public alone are concerned. In the ftdlowing 
diapt^ we shall more particularly adv^ to this 
important pdnt. 

How far are we from i^iaring the spirit of die 
ministry and parliam^it of Great Britain! In 
France, even the care of a by-path is scarcely ewt 
intrusted to the inhabitants of the neighbourhood. 
Before a basket-full of stones can be laid down on 
the most obscure departmental road, it is indispen- 
sably necessary that the cost of these materials 
should ÎGtïa an item, first in the arrondissement 
budget, then in the departmental budget, and after* 
wards be submitted to the grajEid council of roads 
and bridges in an office at Paris, at the distance of 
two hundred leagues from the spot where the woric 
is to be executed. The paltry charge in question 
having passed thrcHigh all the delays of (Hrofcmnd 
investigation, the desired permission is granted; 
provided, however, that not the slightest neglect of 
ft)Tm should r^Kler it necessary to undertake» for' 

02 
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a second time, the task of ex{doring the immense 
labyrinth by an inverse course. Tthe accounts, aftet 
passing through an almost endless series of pro- 
gressive operations, retrograde with oflfcial dday, 
to their first source ! An engineer is then permitted 
to execute at his leisure the trifling repair of the 
road which has occasioned this long and appalling 
train of oflBcial formalities, ascending and de- 
scending. 

lliough the English parliamait takes ho ^ar e 
in providing the chief portion of the funds applied 
to the service of the roads, yet it is nevertheless 
convinced of the importance of requiring annual 
returns to show the state of the management of these 
roads. We will enter upon a few important de- 
tails on this subject. 

Road Expenses. 

In England, as we have already observed in 
Chapter II. the inhabitants of the different parishes 
aijoy the right of taxing themselves for the support 
of their poor and their roads, according to the 
amount of their property in land, houses, and 
cattle. The taxes thus raised for the twofold object 
of maintaining the poor.and the roads, are called, 
without distinction poor-rates. Thus many foreign 
writers, in alluding to the expense of supporting the 
poor in Ekigland, have fallen into the error of assign- 
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ing to this sole object the whole amount of the 
parish taxes, à considerable portk»! of which is 
directed to the support of the roads*. 

On the 1st of June, 1818, in consequence of the 
measures prescribed by the act 55 Geo. III. c. 47, 
a return for each county, and then a general recapi- 
tulation was laid before the House of Conunons, in 
order to shew the annual cost of supporting the 
roads, either by statute labour ©r by a supplement 
in money raised by the poor rates. 

In order to obtain, with the greatest certainty an 
, average amount, the expense of maintaining the 
public roads was calculated from the estimates of 
. three consecutive years, from 181 1 to 1814. These 
estimates shew separately the total length of paved 
streets, turnpike roads, apd common open roads. 
By the following abstract of these returns it will 
be seen that paved streets and turnpike roads form 
only a proportion of one-fifth of the length of open 
parish roads :— 



* Mr. Dupin has confounded poor rates and parocAeo/ rates. In 
all parishes the amount of the expenditure upon the poor and the 
highways are separated by law ; though some portion of the poor's 
rate is occasionsdly applied to the employme<nt of road labourers.— 
Translator^ , 
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PfiBilO CAlttlAO» BOADS m 

Englahi». 


Years ending in October. 


181^. 


lél9. 


1814. 


Paved Streets and Turnpike iloads. . 
Other Roads #•••.... 


19,114 
95,105 


19,182§ 
95,1421 


19,178 
95,184 


Total lengtk.... 
CoAtrilMÉtiôM in labour (pds. st.)..^. 
Contributions in money •• • ««••••««• 


• 114,219 
915,908 
271,512 
5t0,t54 


114|2t«*9 
599,512 

«19,604 


114>^ 
951,241 
287,059 
621,512 


*l^e9 UyM for the roads 

Total..;. 
EspflBie of piepttiDy do<mtnems| Sfe* 


1,S5T,774 
21,499 


1|490,078 
26^992 


1,459,812 
8MâO 



Tims it appea» that the average annual expenses 
ef all the road» in England, were from ISI 1 to Î814 

Contributions in labour * > t J53d,430 
Ditto in money - - - 378,506 

Sums raised by rate - - - 601,954 



Total - - - - \£l,4i5,883 
This gives 12/. 7*. 6d. * for thp average expense 
of maintaining each mile of open road. 
According to a report made to the House of Cooi^ 



* In lhi& calci^atioQ I havd deductad from the total aiaoont of 
the expense of road labour^ the three days' labour which is allowed 
for turnpike rqads ; while six are allowed for open parish roads. 
See Chap. IL of the present work. 
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tflônft m the lOth of Juhe, 1821, the total bmouiA of 
til» Mid« levied ifi a dîngle yeaf oli turftpike toads, 
asmounts to 970,610/. Tiii» gives the aveifàgé value 
of 471. 18«. fttftfaeBUpp^Kof «ftôh mile of paVed 
fltoeéfc fttid tampikô toad By ttddiflg the cdMriba- 
tk>ii8 is labour, the expéttStf will amounl to about 
oil. pet milei 

This reveille, imistense aë it id, ië not ëûfiScient 
for tfat doiîtittliotion of new tôads> ^M aie support of 
those that ate already established. "ï^e diflfetent 
trusts have cofitraoted debts, foi IVhich the tentais c£ 
«acil oottnty are responsible; The total amount of 
fliese débtè, at ihe period of the inquiry, of whidi 
the report to which we have above alluded gives the 
result, was »,«74,864/., that is io say, tot these 
debts then equalled four years' revenue. It is 
affirmed, that if the same calculation were made 
for Wales, Scotland, and Ireland, the general amount 
of the debt of the turnpike roads would amount to 
^even millions sterlmg. The chief portion of this 
enormous debt was contracted for the purpose of 
undertaking extrusive new works cmd improvements, 
to increase the utility and excellence of the public 
roads. In spite of the amount of these first sacrifices, 
such is the confidence and enterprising spirit of the 
British land-owner, that in every part of the three 
kingdoms new roads are daily laid out, and old ones 
altered or improved. For the execution of these 
works loans continue to be contracted on the secu- 
rities guaranteed by new acts of parliament. Such 
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are the results that may be expected from the 
energy of a peqple left to themselves, and excited 
by the spirit of patriotism. 

^ In France, during a period of profound peace, the 
goverqment does not grant, for the support of our 
roads, one third of the amount which is supplied by 
the public in England alone, of which the superficies 
does not equal one third of France ! And the degree 
of benefit which both nations derive frcon the good 
or bad condition of the public roads, is precisely in 
proportion to the sacrifices which are made by the 

' people in the one country, and the government in 
the other, , Qm any reascms be urged in favour of 

,. public exertions, more convincing than comparisons 
founded on such strikii^ Êicts as these ! 
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LEGISLATION RELATIVE TO WATER CONVEYANCE. 



CHAPTER I. 

Management of Rivers ^ Canals ^ 8çc. 

By water conveyanoe, I mean the rivera and canals 
which serve for the purposes of commercial trans- 
port, and also the aqueducts by which water itself 
is the object of commercial transport. 

In England water conveyance is not r^ulated 
by a general administration : its management, its 
works, and [its police are all local. It is under the 
superintendence of the municipal authorities; or of 
special commissioners prescribed by acts (^parlia- 
ment, and chos^i fhxn amcHig the inhabitants of 
,the parishes, towns, or counties to which the con- 
trol of the water coipmunications may belong. 

We will endeavour to give an idea of the progreœ 
of the British legislation with regard to water con- 
veyance. 

Before the creation of artificial means of internal 
navigati(Hi, ^ideavoufs were made to turn to the 
best accoimt the currents of water which nature 
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oflfers. It was found necessary to prévent private 
industry from appropriating these currents of water 
to its own uses, and thereby depriving trade of 
the advantages to be derived from them. 

The importance of these measures was so forcildy 
felt in England» even at that period when the nations 
of Europe had soaroely eia^ged from a: state df 
barbarism, that, so early as the 13th century, the ^ 
English inserted, among the provisions of Magna 
Charta, a clause expressly ordaining that the course 
of the Thames and of all rivers should be duty free, 
and that all obstructions should bë removed from 
them. (Chap, xvi.) 

With the view of putting in force this wise piwi- 
sicm of Magna Charta, an act of parliament, passed 
in the reign of Edward III, (in the year 13Ô1,) 
diteotéd the démolition of the dams oi every bind 
whkih had been rdsed since the ptômulgation èf die 
fundamental kwi and which threatened irfttbdalic^, 
m: tended to fanpede tiavigàtic^ The dams iTMe 
to be dMtfôyed idthout imy indenmity biûig grâ^ 
to the individuals who had raised thetn to the dëtri- 
ment of the public. This provision^ wise as tt was, 
ran dhBOtly comxler to many private and pow^M 
ifiteroitB, and in coàsequen<^ it appears never to . 
fasve been compietdy earned ioto é&bdt, however» 
at the expiration of twenty years, on the iorious 
cQBqplaints which were addressed to the king hy the 
Lords and Commons, an acft of parliam^t removed 
this salutary r^palation, andordaiïiiedthatafia^éf 
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100 toai^ i^idd be paid to the King by aây ihdi« 
tkhniil ooûvicted of havitig^ by dams or ward, in^ 
jttidd tibe lailds in the neighbourhood of any IriVër, tfi 
rendered the onrr^it of Wattless tmvigable. 

If private interest could successfully contend with 
pàAvb interest in a glorious and powerful reign like 
that of Edwso'd Hi*, it may well be conceived that 
during the period of weakness and anarchy whidi 
suoceeded that remarkable epoch of the middle age, 
the interest of itniividuals was suflfciently poWerfUl 
to break through all the barriers of the law. This 
fact is obvioifô with referwice to the subject to which 
we are liow alluding, from di. 6 of the statute of 
Edward IV., (14t2;) This act briefly describes thé 
ttéasârés whidi had been previously adopted with 
regard to water* conveyance, the violations which 
those measure had undergone, and the evils which 
had «isued to trade and agriculture. Td impart 
aadkional force io these measures, the above^men- / 
ticmëd ftdt ocmdem&s any individual who ibay 
impede the execution of the regulàtiotis alluded to, 
t6 a ftae of 100 marks, fîO of which are to be paid 
to the party who may prosecute, and obtain the Con- 
viction Of the ctffendet . 

Ihdepend^tly of the general superintendence 
wMdi belonged to the private interest of each citizen, 
county oflficers, distinguished by. the name of ccan- 
nrissionérs of sewers, were intrusted With the ma- 
nagement of rivers, either for the purpose of drainage, 
or for regulâtifiç internal navigation, for removing 
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etrery obstrocticû from .curr^its of twater fit for tiie 
navigation of boats (»r ships, and finally for diroctk^ 
all the W(»k8 necessary for the repair of injuries 
produced by inundaticxis ot accidente. 

Jn 1427, the 6th Henry VL ch. 5, estoblished 
the forms according to which these conumssioos 
were to be instituted. This ; important act presents 
a comjdete sy st«n for water conveyance. 
^ The 23d Henry VIII., ch. 5, renders p^manmit 
the temporal measures of the act of Henry VI. 
It empowers tibe chancdlor to appoint commis- 
^ners to superintend the r^airs of all damage 
occasioned to dykes, bridges, roads, and to the beds 
of natural or artificial currents of water, by floods or 
accidents of navigation. To the cpmnnssicHiers it 
reserves — 1st, the right of constructing any works rf 
art, and of destroying any ponds, dams, or even mills 
which they may tiiink necessary for the purposes of 
navigation, or for reclaiming lands ; 2d, the ri^ 
c& instituting inquiries or actions at law on account 
cS detriment occasioned to any water conveyance ; 
3d, the power of fixing the amount of the indem- 
nities or fines, according to the damage sustained 
or caused, and of levying taxes on property for the 
executicm of the works from whidi that propiraly 
wiU derive advantage. The la^ enjoins perfect 
equality in this territorial tax, without exception or 
diminution in favour of the clergy, the nobility, or 
the king. 
. Any individual who may neglect or refuse to pay 
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his jp(»tion of the tax, is liable to coofiflcatioa or 
fine», according to the good discrétion of tie commie' 
Mi$ners, as th6 œt ^ich institi^es th^n expreajsea. 
If any one r^ise to pay the tax appiopriatôd to 
the expense of drainage, 8çc., the commissioners 
may seize his land, and let it at a life rent, or 
merdy for a term of years. They may pirt in re- 
quisition the oxen, horses, waggons, and wodcmen 
necessary for the execution of the works, by pay- 
ing suitable wages or indemnities. They are au- 
thorized to take the wood necessary for the work% 
by paying for it accordir^ to their own estimate of il$ 
value. V 

They are empowered to make the neœssary 
r^ulations for the police, and for the support of 
the water amveyance. They appoint watdunen, 
baili&, collectors, treasurers, and superintendents 
of works for collecting and laying out their Amds, as 
well as superintending the ^nployment of these 
funds. All these individuals are accountable to 
the commissioners, by whom their salaries are 
fixed. 

Thus it will be seen, that the ccmmiissioners are 
invested at once with judicial and executive power. 
Before they enter upon their functions, they must 
swear to discharge them with impartiality, inde- 
p^Klence, and moderati(»3, exerting' their utmost 
endeavours to establish and keep in force equitable 
and wise laws, decrees, ordinances, <§»c. They 
must swear that they ace. possessed of a dear 
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annual income equal to 40 moilrs, or that they 
fOBiess knded property to the value of liXM.^ or 
ÛEBéi they are fraanmi c^ a dty or an incorporated 
town at borough» or that they are members of t)ne 
nf the icm principal inns of courts. Any indiTidual 
ipho may Tiolate one of th^e conditions» is fined 
40/. for every occasion on which be exercises his 
imetÎGns : one half cf this fine is paid to the king, 
^ind the oilier to the informer. 

mie commissioners» as well as tbeir secretaries» 
Mcei?e for eveiy day whidhi they devote to the duty 
of thirfr dfices» an allowanoe raised from the pro- 
duce of the fines. 

When a seizure is made by carder of the com- 
ttissioners^ the party on whom it is made may 
prosecute the agent of the commissmers by whom 
the order was executed. A jury then decides upcm 
the question according to the law of the land. If 
the agent of the commissioners should gain Ms 
cause,* he receives as an indemnity the triple Bmaaxit 
of the expense of the action and of the damage to 
which he has been unjustly subjected. 

The commissioners are appointed for three years ; 
and the regulations which they institute last only 
during a period equal to that of their appointment. 
'According to the spirit of the British legislature» 
any citizen who may refuse to fulffl the functions of 
commissioner of sewers is liable to a penalty; in the 
same manner as those who refuse to discharge the 
gratuitous duties of sul:veycwrs of open roads are 
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{HiDÛ^able. But no dtixea can ba compdldd to 
exeiaîse Uieso ^uK^ticnis in any e^Loepi his own 
oc»inty. This ia a highly jiist and reafonabie regu- 
lation, sinoe every landed prqprietor most be tup^ 
pos^ to feel particularly interested m the good 
c(»idition of the district in which he himself residei^. 
Besides, an individual may serve the public interest 
in the vidnity of his own reskience, with mcMre judg- 
ment and assiduity, and less sacriâce of time, than 
if he were called for that purpose to distant parts. 

Such is the general system of legislation relative 
to water ccmveyaiice in England. There are spe- 
cial laws for the superintendence and managemait 
of certaii^ currents of water, natural or artiMal. 

Thus, in the reign of Henry VI., in the year 
1433, pirliameht appointed a cc«nmittee to exa- 
mine the defects in the course of the river Lee, which 
falls into the Thames, and to render it more fit for 
i:)avigation. This committee was ccwnposed of per- 
sons of rank, who neglected the duties assigned to 
diem. Ccmsequently in the following year, parlia- 
ment authorized the lord chancellor to select a 
committee from amcmg the private inliabitants of 
the parishes adjacent to the Lee, who, as the act of 
parliament expressed, would be better able to 
Qorrect the defects of the river, by the execution of 
proper works, and by the removal or alteration of 
those works which tended to impede navigation; 
3d Hepry VL, ch. 5, 

The Thames is subject to a system of manj^- 



Digitized by VjOOQ IC 



96 Inlaûct NaDtgaiion-^Bivers. 

ment, on a much more important scale. The lord 
mayor and corporation of the city c^ London are 
the conservators of the Tbamœ» and have liie 
control of all that regards the safety and fadlity of 
nayigatiœi, from the mouth of the river to as hi^ as 
flood-tide extends. Throughout the whole of this 
extent, the conservators exercise a similar inspec- 
tion over all stagnant vraters and currents v^hich 
communicate virith the Thames*. 4th Henry VII., 
ch. 15. 

The 27th of Henry VIII., ch. 18, grants to the 
city of London one half of the fines exacted from 
persons who may damage the banks of the Thames, 
or injure its bed by ballasting or filling up. 

The act passed in the 21st year of the reign of 
James I. for rendering the Thames navigable from 
Oxford to Londcm, is worthy the utmost attention. 

In a very remarkable preamble, it is stated as the 
grounds of this act, that the works for thus rendering 
the Thames navigable have for their object— 1 st, to 
diminish the price of fuel and other articles of the 
first necessity, in the city of Oxford; 2d, to facilitate 
theconveyance of the produce of Oxford and the adja- 
cent country to London ; 3d, to save the high roads 
leading from Oxford and its vicinity to the capital, 
which roads were during the winter so broken up 



^ * By the 13th Elizabeth, ch. 18, parliament conceded to the 
corporation of London the right of rendering the river Lee navi- 
gable, from Ware to the Thames. 
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as to b^ éstrmely daog^^oiis to ttaydlers^ aiid 
boidd n(A be kept in a passable state without enor* 
nmm escp^sse ! Suoh was two centuries ago the 
poqdi^on of tli^ public, roads iaEo^^and. NoW 
withstanding the limited extent of trade at that pe- 
riod, and the scanty, population of towns, means 
were wanting £br keeping the roads in ptop&c order : 
it xnay al^ be observed, at the time here alliKledto» 
ftere^ werejiQ tmi^Âkes. ; 

; The act, whidi w^ founded on these grouods, 
coiisi^p[i#d th0 superintandenoe of the works of the 
Thames to eight commissionars, four, of whom were 
to be ^iqpoinfted from aiiK)ag the members of the 
University, . and four firom among the inhabitants of 
Oxford. The choice was left to tte corpwation, 

JJfurh^ the civil war in l&igland, but little paro* 
gress was made in inland navigation. Many vrasika 
of improvement which had been executed during the 
long and peacefvil rdigus of Henry VIIL, Elizabeth, 
and J^mes I., were, at Uus period, damaged, de- 
stroyed, or neglected. Under Cromwell^ order 
begpan to be restored ; wçl the works fw imprôvii^ 
thp cpnditi(Mi of the interior of the coiuatry resumed 
i3fxqix activity. But it was not ujjtil the rebim of 
Charles^ II. that river navigation experienced aay 
sensible advancement* Charles U. and his emi- 
grant partisans, had, during their residence in Hoi- 
kuidi been struck with the great advantages of ia- 
land navigation ; and thus from the mènent df their 
return to England we can trace the revival of this 

Vol. I. H 
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bcanch cf public ptospeaity; Om cffcMbstéittft 
wprtfajr d^ratnatk is, thai mt the period hem alhided 
to» aU thebiOlswhich.weredia^ 
on this Jsdajed had their origin in the HcHtee 4^ 
Lcfds.' ..■;../ .: .; 

In the years 1661 and e^, the Hau»e cf Beers 
sittempted, ^t in yaiii.ta intixxihK^ a general ^EU]t^ 
Tendering navigable all currents of water» capable 
of answering the purposes of na^tigatiûii. SeYeml 
bills \9^e howevet passed &x amdioreiling the 
non^ticm of different rivevs» ^as S&t eiiatn)^^ Ihé 
Stow» the £alwarp, the Wye^ the Wi&am, ^. 

In the raign of WiUiaym in. new a<!ls added <x)n^ 
)ûicteinJ3ly to the improvement of the tiavigation of 
other livers ; these improfem^ts côn^nued dur- 
ing the reigns of Ai^e, George I., and paartieularly 
QeiMgell. 

The general sfirit ù£iki&m acts was to dmsig^ to 
commissioners the management of the dictes that 
imght ariBB^ut irf the undertaking of river works. 
The expense of these works was defrayed by loans, 
whidi loans were afterwards paid by tolls. Hie 
laws on this imbject are the same as those whidi 
apply to the artifteial currents of water ; we shall 
thttcefinre refer the r^er to the chapters in whidi 
we examine the regulations relative to canals. 

Paiiiam^t has, by the adoption of rigid mea- 
sures^ provided fi)r the conservation of the wbrks oif 
art necessary for water conveyance. By the acts 
1^ Geo. IL, c. 3, 19, § 8, 'and 8th Gw. IL, c. 20, 
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4 1 ^, the law deciaroB to be felony a^id piirngtiabte 
by dmth, tbe nsalicioiis destruction of ^y lock 
or wiur ffifealdished by aisdxnd^ of an aotof pMr- 
'lisimeht %yt ialiuid navigation. The poniadnwat of 
deaât is ako infiiete^ 0^ any one iii^may ittéifi 
deliver, by totes, an offender Ugalijf impitaondd ibr 
fiufc a: crime. ^Hie law'pànishes witb one idêM^jâi^'s 
knprisonment and hard labour, the dfenee dt wir 
^eioudy c^i^nng flood^gated, or r^noving palings 
fiK>m a conduit, 8th Geo. II., c ^. 

Hknè inhabitants of the hundred in wfakfe the 
ojflfence has been committed are responsit^ lor it, 
and if the offender be unknown, they must make 
good the damage, the expense of vrhich, however, 
they may recover on the discovery q£ &e offiiodet. 
This is an excellent law, which it would be well tp 
introduce iitfo the regulaticms respecting our piiblic 
works. 

Water conveyance in Totons, 

After (he great fire of LcNodon in 1666, an aat of 
pafttattieM prescribed the measures to be adopMd 
for reJDuilding the city with regularity. 

Tins act empowered the lord mayw and aldet - 
men of Londcm, to determine the number and the 
situation of the wat^-pipes in the city and» its 
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^ Tbk f rovkioii wrai rendered permanent by a subsequent act* 
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:^iviroBs; a power which, as we have atoeady re- 
marked in ch^. I., book I., is exercised by com- 
œigsi<mers who are ai^inted by the coi^ratioiu 

\ Tbeseieooumssion^s are zxiiSaoxuÊà to .levy a 

K laax on jlàe inhaiâtaats, to defray the expense of exe- 
cAitiog a6d supfKHting the works which they diraôt. 

illwir powers are as extensive as those of the 45om- 
m^^tym^ of sewers in the counties. Their juris- 

. didËw© extends over aU currants of watCT, natural 
or artificial, whidi fall into the Thames, within the 
dji^tanoe of : about aie mile and a half above or 

.beHcw the capital 

Aqueducts* 

la tiie 3d year of the reign 'of James I., an act of 
parliament granted to the^ corporation and citizens of 
Lcmdon, the privilege of undertaking and executing 
an aqueduct, called the New River, which was 
brought from two springs at Chad well and Am well 
to the capital. By this act, the corporation was 
empowered to purchase the ground necessary for 
irendering the aqueduct ten feet in width;: and 
ithey were mweover authorized to visit and inspeqt 
the banks of the river, at all times, and to' send 
thither the workmen, horses, and carts necessary 
for executing or repairing the works. . . ^ 

; In qases in which the purchases of ground could 
not be amicably adjusted, commissioners appointed 
by' the lord chancellor were authorized to fix the 
indenmiti^ to be paid to the individius^ who.had 
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sustained damage by hating their grôuiri occûfpiid, 
tik ccktrse of tHeir Waters tttmed, thdr mills ronder»! 
mat foi uèe, or diminished in tdue, ^c. Ofthms 
commissicmers, four were dîosen out of £he <^ of 
London; arid-four from eadi df the côttfitiés of Mid-* 
(Besex, Essex, and Hertford, through whidi ihë 
New River runs. They were to be posseôsed of 
landed property to the value of at feast 40/; pe^ 
annum, aiid were to form a quorum. 

Hhe corporation of the city of London could not 
. take possessicMi of the ground through whidi thé 
canal was to be cut, until after living det^mnned 
the price to be paid for it, eith^ by aoxicable ad^ 
justment, or by the arbitration of the commissioners, 
appointed in tMe manner above desiaribed. If the 
owners of the ground were not paid according to thç 
arbitration, they might prosecute the corporation in 
any of the courts of Westminster-hall. The corpo- 
ration were bound to repair, at their own expense, 
all overflowings of the canal, and the damage that 
might ensure therefrom. 

The New River being completed, is like, all 
currents, whether natural or artificial, under the 
jurisdiction of the commissioners of sewers, in all 
that regards the management of the water. But 
the corporation of the city of London directs the 
works ; and superintends, for the support of these 
works, the applicaticMi of the fonds, raised by the 
fines which are incurred through the violation of the 
poUce reguktioQ& to be observed along tfa§ esoai* 
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/ In the year suooéedii^ the grant for undertaking 
Ihe.New River, another act authorized the estaUirii- 
mmA Off a second aqueduct, for Conveying to lx)ndQii 
% part of thei water of the Lee. The BeoondaTy oh^aol 
of this enterprise Was to supply water to the wes^ 
tetn i^arts of London and Westminster. The pritf'* 
èîpal object was to add to the endowment of a pro- 
toeltaiit Sorboune which king James I., proposed 
founding at Chelsea, on the site now occupif^i by the 
hospital. Ck)mmissioners were also appc»nted Tor 
(Mjb canal, to proceed by arbitration in estimaAîÉ^ 
the value of lands between the ownert and the 'm^* 
duals €t]gàgediik the enteiprise. 

Supply of Water for Aqueduets. 

Thie conditions attached to the supply pf water 
are equally important to the companies whose busi- 
ness is to supply towns, and to persons engaged in 
navigation, who, whenever the current is made to 
branch off in any new direction, lose a portion of 
their means of conveyance. In consequence, the 
legislature has determined these conditions with the 
utmost attention. For example, we will describe 
the principal measures adopted in the reign of 
Geo. IL, in the year 1739, for regulating the supply 
of water for the New River. 

The trustees of the navigation of tlie river Lee were empowered 
to establish a dam for collecting water between th« bridge of Ware 
ani^lowborHertfoèâ. The opening a»d doting of thedi^, 
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1^ well M its ftnj^poit» afterwwdft oame iio4^ the »ipeinQtmd«iic« 
of the New River Company. 

f bj9 V74ter wiM to be coUeçtQ4 on a spcit &pecî6oiJi by the^ of 
fNrUtmeiyWihfoiifih- a hihtow çiitg iHk» ûmmi^km»,^ y^fl^ifyiw^ffp 
MmoinQii Tbit cu^ the b«%bl ^ whîck was i^m 4^ei4f fm^ 
Hi It ||«4g« fer tlie wtçri* It w« six fe^ ^i l^«a(lt(ii fi4 tm9 
m kmghl« It WM ccnMracted of ^opd «loog tbe twelve fyni 
foot of it9 lengthy and ^a9 to be cootiiiued in brick-wprki wood, 
or Hone t biiit without any v^ria^n in its width or height. The 
company wekc prohibitod kom ohtaiimig nay Qtbec supply of 
water ftem the Lee. 

Td promeut 4e cdmmii«<ti»i« (nam eollfetiag Ok^re traia^ tb«a 
they were permitted to do, they were required to keep in gf^ 
condition» at their owa eicp<xi8e« 1st» the bed of the river in the 
patts adjoining the cut ; ttd, the dam, and the apertures for dis* 
charging the water» so that its upper surface above the dam migli 
never, tise beyobid the hei^t £xed at the «pper UtBk of Ibe cub 
lected mass of water, 

A machine called a balance en^ne was employed for ascertain- 
ing precisely the height of the water. This balance was surmounted 
by a structure which is kept by a person in the employment of the 
company. The trustees of the navigation of the river Lee were 
entitled to inspect as often as they pleased the engine balance» and 
the different works for forming the collection of water» in order to 
ascertain that all were in good order» and conformable with the 
stipulated conditions. 

The company were declared proprietors of the water conceded 
to them. All persons were forbidden to throw into the currents 
communicating with the New River, or into the river itself, or any of 
its branches, any kind of rubbish, stones, filth, dead animals, animal 
substances, ^c. It was declared unlawful to wash in the river 
wool, hemp, flax, or any other foul or unwholesome substance; 
to turn aside or impede the current, or take water from the river 
without the express consent of the company ; or finally to commit 
any damage upon the works of tlie New River or its dependencies. 

Tbe Npw River Company were authorised to prosecute all per* 
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sons who might commit any of the offences or damages^ above meit- 
tioned. 

The commissioners appointed to superintend the enforcement of 
the act, were, Ist^ the lord mayor, the aldermen, and the' re* 
cordetof London; 2nd, the members ofparliam^t for London 
and ^ Westminster, and for Middlesex, Essex, and I&rtford^ 
through which counties the Lee River runs; 3d, the mayor 
of Hertford, ^. Ten was fixed upon as the smallest nam* 
ber of the members 6f the committee necessary for forming a 
quorunL The trustees were to meet annually on the 6th of Au« 
gust in London, or in one of the three counties abovementioned, 
to adopt the necessary measures for the discharge of their âmc- 

tiOBS. 

It was the business of the commisûoners to ascertain that the 
sums borrowed by the company were punctually' repaid ; and that 
the works for collecting the water were carefully kept in order, 
according to the dimensions and forms prescribed by law, ^. 
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CHAPTER IL 

Preliminary Considerations on the Formation and 
\ Management of Canals in England and France. 

What is the best plan {or the formation, manage- 
m&at, and presermtion oi canais? Shoidd tiie 
execution and possession of these great public 
works belong to the government, or should they be 
intrusted to private industry ? — ^These are questions 
of the highest interest; and, at Ae present mcxnent, 
it is particularly important that they 43houkl be re- 
isolved by the evidence of facts; so that the zeal and 
attention of our ministry, and l^slative chambers 
may be directed to those measures which are most 
£ivourabIe to the internal prosperity of France. 

Common sense must convince us, that by ^igar 
ging numerous fortunes and interests in the execu- 
tion of works of public utility, the combined eflforts 
of a multitude of private individuals must produce 
results superior to the single exertion of the most 
powerful and wealthy administraticm. A govern- 
ment has such numerous and various demands to 
satisfy; it has so many losses to repair during 
peace, and so many sacrifices to make at every 
other time ; it is so burdened by expenses whidi 
relate to personal interests, that it is ever inclined 
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to r^rench the first expenses devoted to those na- 
tional interests which do not so urgently speak for 
themselves* 

These causes have operated ^lore powerfully in 
France than in any other country. Hence the nu- 
merous public works which have been begun during 
one reign, and have bpen relinquished during the 
next ; undertaken by one set of ministers, and des- 
U»yeA by .those who n«xt caine imto pow^r "f^. . . Put 
^hex^ p^wnal interest finds its advantage in erao^ 
içigaDd preserving worlds» which are the mdre profitr 
^e i^ prc^portipn as their utiUty is4he more ex,* 
jkwded s^d permanent) the pubUc benefit is guaraa- 
tif^ by the most durable of biman passioni^, self* 
ijB|er0s1;; and this public benefit is served at all 
tmeg a«d is i|U circumstanees^ — in Yf^sa: as well a.^ in 
pfi^iioet^Trduni^ the: prosperity as well as m th^ 
poverty pf the state treasury, 

I shall fi'ecjuoatly have occasion 1q r^ur to t^^^fc 
t^^^ to wbicb I hate ^mây adverted m the in- 
'ij '.■■'"-' ' / ' : ■ . ' , ' ; 

Y w i^ i n ■ . r , i p i^f i.i , , » r I I i n il II J If i T r ^i . I < l I ft i m. 

* The canal of Briare, which wasbegun in the reign of Henry IV., 
Wai abandoned on the death of that great monarch, until near the 
•^W. of Ihé teignttf LbUli XIIL, Ddleà il ilrto detemlÉel to conû^ 
h^ tatbo^ouuiageioetU'Of a^^ompany, by whom it was finished i^ 
less than four years. As to oither works of the san^e kind which 
Wife tiftdertaken by the state at subsequcfnt )periods, soine have 
lilgored tar theiirBXieoiitioB in a ttsmief ttiOBt ruifioos to thô fiMlc 
treaaury and the pçrsoas «nga^inytbem; others still rtppaio tmr 
^nished, so that the capitals which have been sunk upon thena have 
ttetthftherio lost io the eocmtry. 
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tttydaction to the present part of my traveiii Heel 
it to be my duty to dwell o» these points^ caaviaseu 
aik I am bf the necessity of ccmtinually setting Scx^ 
Wahl tile same facts, in drder to bring obstiDatB 
i»inds to attend to tl» txmnsel which is most to thefts 
advantage; particularly when this cbunsd runs 
counter to inretémte prejudices and long estab'* 
Kshed ciistonfô. 

On the subject to^ ^;d»eh we Me nowdiiee^jai^ 
WierAim, the resuhs x^ experience cotrëspotiâ Willi 
ûïé coiiB^equences deduced £rom ^f^ecydMive nsflêè^ 
tibns, and also wiUi llie demonstratiohs of pmfouhrl 
reasoning. 'Bie canals cf England^ whidk as w^ 
as the I'oads in that country »* are executed' in a 
ffiannet so conducive to liKttvidubl èmd pubUc âiok» 
Vant£^e, owe their existehce, for the most part; t& 
private associaticttis. The Mtish bMMry ntt «Diy 
permits the execution of public work» 'by méanti 
^private associationd ; but It èTen presses forward 
td meet the zeal and resour<iês of private itaîdâétry 
with thé aid df public credft. ■ v. . 

In the examinafi&n of the m/êtefn of the BriiSèk 
aénimtra&oH, jbr 1832^ we have poMed tmt IhS 
s^dVantage oif the course pursued by thé Ik^i&hv 
by explaining thfeir mean** of improving ' #f«tf 
finances and pr(yaiôtîng internal prosperity:—* 
** The fourth measure adopted fot givihg îtocfe&sëS 
activity to the circulation of money was to'gWtiit 
the loan of the sum of two tnillibns sterling, in ex- 
<*equer bills, to 2tid the execû^ôh bf public woilfe 
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by priva» coni|)ani€aB. TSie British ministry regaircte 
ftte utility» mid evm the necessity of such a measure; 
as a fiMi iniretsally {u^nowlédged in England. It 
isnotcNOous, says the historian df that ministry, liiat 
tlie reductic»! of the national expenses has throum 
a great numbw of persoiw out of employmeitt; 
Ai^îculture and maniîÊictupes, in their present con- 
dition, are not sufficient for restoring to s^tiyity the 
9infios of fadbouo^s. The goyernment cannot re- 
Heye the distress of the ui^mployed, exo^ by 
aiiaadii^tliwioocupation in^ execution df works 
<rf pu1bd&) utility. If the government be unable to 
give, it is still aUe to lend. It may, without the 
risk <Â loss, l&oà large sums, either for longer 
pMiods, or at a lower rate of ifirterest them private 
individuals can do, because it can Usdf borrow on 
Qme «bdvltntdgeous terms, h^ means of the supe- 
riority and extent of its credit. 
^ " What a vast difference is lliere between the 
systems pursued by the JQaglisJii and Frendi govçra- 
ments with regard to puUic worics! The form» 
grantSi loans to the puUic at an interest of 3 
per oent., to liable them to execute themselves 
works which are useM to sddety. Tlie latter bor- 
rows from the public, at six, seven, and seven and a 
half per cent., for the executicMi of worics which that 
gpverament alom conceives must be useful to the 
peq[de. 

" I venture to affirm, that the mode pursued by 
tbe British government is the most advantageous^ 
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-191% asBOYtkm ie foimAed en tiie tesbmcay ûf sieii 
of the most wai^y aiitfhority in the most oppoMle 
political parties. I refer to tbespeedbas of KM. èm 
VHidb, de la Bowdonnaye, Foy, and Gsrasiia; to 
tlio administrative ps^rs of MM. Fiévée and i» 
b(ffde; and to the technical woiks of MM. Himcm 
de Fommause*, Dutenéf, and 0)rd»r|. All m^ 
l^OQwiedge^ the great advaitiage of living innoiks of 
{MuUic utility to be ei^ecuted by tte publie thoni^ 



^^ We dx^ awate that taiqpcd?ary oaiises and &r« 
tuitous circumstances may have compeUftd û» 
Ffen^^gore^nment to take upon itself die eocecuUcni 
of works of publM3 utility, by n^aos of loam coni 
\f?is^ with private iftdividuaÀs- We are far ftom 
qG^ei1;Mning a doubt oa M& point But» &r the 
welf?ure, c^ Fjrwjqcb we 'sinewy hope that^8udl ahh 
cumstanoes and ciMJges may never i^am return. 



* In his Treatise on Navigable Canah^ M. Huerne may claim 
the honour €^ Iiaving boen among tlie fifst of those wbo ciiJki} the 
ailention of the legislative power and the govemmfnti^ to the ij&r 
portant subject of canal navigation. 

t H. Dutens» in his Memoriàig on tht public WoHts of Enghtad^ 
has furnished some excellent remarks on the subject of canals, «s 
well as on bridges and roads, 

' I Sqb die introdticitioii to hi^ JStt^ry of tnlund: Nmâgatkm. 
We shall in>the present chapter repeat some of the remarks which 
we made in the Revue Encyclopédique ^ for May, 1 8 J 9, in rendering 
an accoiAt df M. Oordier's work, which reflects 'honour on the 
patrioli&fn^a» weU as .0A^J4i^n|çntQ(thç author,. ,, . 
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[Bmà 18 *A pohtt wUoh. anaterilaUy aikl ' pbstôwly in- 
4iinHi|» all ^Krenohmen^ whatever may be Ûieit opi- 
«lkm8.ortibeirpdi$ioalfitatici^ _ 
. I '^ Uteisttpoitant results pbtaitml faym rival: Aatioti 
«list opeAdè a& a powerfed çÉipooiIuB te iiiduee txk 
topoiflue a eowse by which we ahduld be enalded 
te pMcur^ stâl greater re^idto ; and wfaîdiifiU miee 
118 tùÛÊB iiigfaoit èmiiieme wkhMgard tot^ ^seim* 
«ntion/ maaagMdeBt, and iâipra^eoient of WcM^ks of 
g^ieral utility to trade, manufactures, agricaituro, 
and faavigaÉien;" EMpmmtim tsfAt British ByOem 

intiieinttekkiction totltfs patt^ 
hare f emailDed tfa^t French i3iditiatteh&. have set an 
flttEODpie to Europe on aie subject of the formation 
alcanalsy ai^ a just syMeiti of arbknatioii mfh re^ 
epect'to the property tnterefited îh théise work». > in 
a pnmnee oonstitiitiDniplly governed, like that whi^ 
was known under the name of Languedoc, so cele- 
brated for tlje beauty of its public works, the com- 
misraal and adyai^ageous system of iatrustingthe 
Miecution of canals to individuals was able to.be 
• successfully applied. This system can only exist 
wiM^se liberty and prc^^y are reispected. Thus, 
ain important example of the good effects of this me- 
thod is presented by the canal of Languedoc, which 
has so ' greatly augmented the prosperity of the 
south of Prance. 

Tl^isic^pal îiae eijjtiiJed J^ 
of all Eurc^. Foreign engkieeifs (astK^ig otiiers, 
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H^ps in fais J^ioiy. 0^n^^ 
»ww, 4ise.t t}^ welkaierâted câlebxky of ^ tiUàiadnîr 
^Me mommsBii oillefl the atteiltidii of tli&i8aÉ»' 
teii^ Gif othei; céubtiies totfa»: ii^lKiÉl Jktpf^alîw 
iQfdla|r.K(»te8« .-. - ^ ' ' ■ : «i t». 

lÏKi great w(H:ks exocuted duriisg the MJgMjiiof 
jùwft XIIL and Louid KIV«) piMented exainphip 
lyhîdi did. mA remain withool imitaticn ia-FmMri. 
To&daJ&i0taaA^4^^ hjiv% been lodoiitçd 

loptfaecanals of Loiûg, OrieMë^ Pioaniy, ^eaàeaîM, 
tbe Deute, ^ Ly6> the Fontiiiettes, #^. If sidb 
enterpriBes could cnginàte and presper undeF aA 
d^ysdlirte go^F^mment, when privaite^hafiereet was ise 
«U aUe to cofitend ^bgainfit the despotism of the 
ag^e»Ettâ i^powBr ; whatBueeess may net be ^pédted 
fipom the adc^ion of the satne syst^oa «ndèr a cc*h 
ïititational government, wWch alfepds^o evefy (sèSm&fty 
ïépreseaaeted in the idiambers, the sacred right of pe- 
tition, aind under whidb, thanks to the freedom ef fliè 
senate and the press, every individual finds genérouè 
defenders, eager to demand justice in bis behatf. 

But ere we can look forward to the attainmeiA 
of important results, we iimst break the numberless 
chains which the governments of the consulate 
and of the empire have bound on the members and 
the body of the state *• 



♦ On this subject we cannot do better than once more refer the 
reader to the works of MM: Làborde and Cordier. The latter, 
in treating more particularly of the subject which at preset claims 
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Sinee liie year 1800, whçn all poweis were con- 
<^entratéd in Paiis, the d^ortméntal and iminicipal 
«famnktratioiis have not possessed the ri^ of 
ntkûig the least essential dedsioa. Not> oidy in 
undertaking new works of inferior and whoUy local 
inportance, but evesi in making the most ^ivial im- 
pairs, it is necasMsary to draw up plans jand estimates, 
to address them to the'niinistry, to wait for a tardy 
i^pfaroval, to se^ for accMslractor, to treat with him, 
and finally to get the tender and the contract settled. 
What are the Qcmsequenpes of ilfïesfi long and nume* 
rous ddays ? focar^asing decay of the public wori£s ; 
teicpepses au^ented beyond the posi^ibility of being 
c^£r(kyed. Then ensued the ruin of bridges and locks, 
tfae^ total »ispensi<m of navigati<Hi and trade, thedi- 
nution of the revenue of canals ; and, finally, the 
smi^ty revauie arising from them became totally 
inadeqB^ate to cover expenses which m%ht have 
hem. easily avoided. All these evils would be ob- 
viated by consigning to private companies the for- 
mation, the support, and the emdluments arisic^ 
Semicanals. 

Do we regret the alienation, in favour of u few ih- 

,our attentioa, courageously attacks the terrible chaos of laws 
and decrees transmitted to us by ten successive governments, all of 
which have been raised out of the ruins, while each has been indebted 
for its existence to the ignorance, despotism, and injustice of the 
one that preceded it. M. Cordier also shews how the engineers of 
roads and bridges might be employed more actively, and in a way 
more advantageous to themselves and the 'public, in plaiming and 
directing w^rks executed by compani^. 



Digitized by VjOOQ IC 



Canals in Engtand and France. 1 13 

divîduals, of property which may be rendered free 
and gratuitous to all? We may adopt a system 
which has often been pursued in Ei^land, with reh 
gard to theconstruction of bridges ; namely, to gra»t 
p^rmissi<Hl for the levying of a toll, whidh must 
ceasjs, when all expenses being paid, the surphm of 
the revenue, lodged in the public funds, shall havd 
produced acaqpital, the interest of which is suffici^t 
for the support of the works, 

M. Cordier argues powerfully against the im- 
pediments which military authority raises against 
all plans of navigation in the numerous departments 
which form the territory of France^ The foUowMîg 
is an analysis of his ideas on this important subject. 

When the engineer in chief of any frontier depart* 
ment draws up a plan for a road, 'a bridge, a canal, 
a lock, Sçc, he must first send this {dan to the colcMiel 
of military engineers, whose direction is in the dits- 
trict where the proposed works must be executfed; 
But as there is no connexion between the depart- 
mental division and that of the military stations, the 
same colonel of engineers is frequently obliged to dis- 
cuss a plan with thp engineers of the bridges and 
causeways of two or three different departments ; and 
reciprocally an engineer of bridges and causeways 
is forced to defend his plan in opposition to two or 
three directors of fortifications. Now these oflBcers, 
who are perfectly independent of each- other, tak^ 
ing their grounds according to their own respective 
powers, and judging according to their own particu* 

Vol. I. I 
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lar knowledge, acarcdy everoometoanunderstaï^* 
ingt^^hèr* The matter is referred, according to 
^stom, to a committee at Paris. Then arises the 
œnflict of different pretensions ; and without smy 
acquamtance with the situation or localities, an irrê* 
vocable decision is pronounced on a plan which has 
teeen thé result of deep conskleration, and in whiéh 
thé author, by attentive calculation has ende&vouted 
to surmount the difficulties which the projected site 
may present. 

TTiese inconveniences are felt at all times, because 
they depend on permanent institutions. In times of 
war and trouble there is^ anothet scourge wMch 
Assails our public works ; it is an evil which can 
never exercise such- an influence in England; this 
evil is thé poverty of the treasury. In most nations 
war interrupts, or at least delays the executibii of 
works of general utility, the expense of which can- 
not be defrayed by a treasury overwhdmed with 
debt; but in Great Britain, war, by the activity 
whidi constitutes its essence, imparts a new impulse 
to public wotks. By consigning these works to the 
^t^rprising ispirit and the activity of individuals, 
the Fritish government substitutes for the temporary 
éflR^s which it might be enabled to make by a su- 
peiîluîty of taxes, the permanent efforts of the pub- 
Kc at large, in furtherance of their own interests, of 
which they are well qualified to judge. Thus f^tn 
li^O to 1805, an interval which included four years 
. ^ peace and eleven years of war, upwards of 1500 
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nrfles of canals were cut in England alone. This^ is 
about one half of the total length of the canals which 
have been undertaken within the period of 60 years. 

How dififei^ent was the progress of our public works 
during the satae period In the long and peacefhl 
reigns of Louis XV. and Louis XVI., numerous 
works of general utility were undertaken, some by the 
government, and others by provinces, cities, and com- 
panies. The revolution broke out — ^the rights of pro- 
perty were violated — ^these worics were declared to be 
the property of the state ; they were taken from their 
lawful possessors, their revenues were consumed, 
and their repairs wholly neglected. These sources of 
wealth, so shamefully usurped, were Soon exhausted ; 
and then ensued the stagnation of many branchies of 
trade and the ruin of whole districts. It is gratifying 
to be enabled to add that a succeeding government 
has exerted all its efforts to obliterate every trace of 
these mischiefs. 

Without stopping to advert to the period when the 
ruin of private fortunes and the immense burdens 
incurred by the national defence, exhausted all the 
resources which might have been applied to publié 
works useful to trade, we will confine our remarks 
to a period of peace and prosperity. Since the close 
of the war, during the most flourishing state of 
our finances, government has not been able to 
devote to public works, more than the annual sum of 
thirty-one millions of francs, which is insuffteient 
even for their support. To commence new canals, 

12 
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or to complete those already begun, government has 
contracted a loan to a large amount, the interest of 
whidi is to be paid until the final reimbursement 
of the capital. What then can be done in time of 
war, particularly if the conflict be prolonged; if 
reverses be mingled with success, and great sacri- 
fices be required ? The necessity of economizing 
the money appropriated to useful enterprises in the 
interior, will lead to the retrenchment of the mode- 
rate sum destined for bridges and causeways. These 
works will fall into decay, and their decay must 
necessarily augment the difficulties in which our 
trade and manufactures will already be involved* 
All these evils would be adverted by gradually 
intrusting public works to the management of com- 
panies, who, in time of war, as well as during peace, 
would naturally direct their efforts and their attention 
to the preservation of those objects from which they 
obtain emolument. 

' Having endeavoured to point out the advantages 
which a government and society in general derive 
from the plan of consigning public works to compa- 
nies, we will make a few remarks on the benefits 
which this system secures to individuals. In England 
it is remarkable how many persons present them- 
selves as subscribers to any new canal. Their 
number frequently amounts to more than 200 ; and 
yet the majority are not capitalists. The proprie- 
tors of ground, of mines, or of manufactures, in the 
vicinity of the course of theprojected canal, calculate. 
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in the first place, ajccording to the outlets [^reseirted 
to them, the more extended sale and the mcreased 
value of their agricultural and manufecturing pro- 
duce; advantages which indeed are far superior to 
the profit most of them will derive fi*om their shares 
in the proposed canal. This is a happy spirit of 
foresight and calculation with which it is necessary 
to inspire our landowners, proprietors of manu&c- 
tories, ^c. 

In France it is complained that fortunes are too 
small ; and it is believed that in England all the 
laws tend to favour large property. But, with re- 
spect to the subject at present under consideration, 
the English laws have, ati the contrary, done every 
thing to favour small property. Any individual 
possessing a capital equivalent to 100/. may not 
only become a sharehoilder in a bridge, a canal, or 
a dock, but if he ix)ssess only the half, the fourth, 
or even the eighth of this small capital, he may still 
become the owner of a portion of any of these wicadcs. 
This excellent law seems to be admirably wdUl cal- 
culated for France: in adopting it. however, we 
must be careful to proportion the price of shares to 
the moderate amount of our fortunes, and also to 
the difference in the value of money, which is greater 
in France than in England: for example, 300 ^mt 
even 200 francs might' be suflScient to enable an in- 
dividual to become a member of a company of any 
public work — we might form companies of 500 
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1000, or 2000 sumU wpitalists, or even a gxmtà 
Hunger if it were deejaaed necessary. For this kind 
ctf speculation we oiighthave onv petit-grand-iwre, as 
ymh9.ve OUT grand-livre for property in the publb 
fonds ; by this means we should interest large, mid*' 
dling, and small fortunes in the good constructicm 
and.proper support of our public works necessary 
for commercial transport. 

In the present state of things, when it is proposed 
<o purchase ground for the execution of public works 
undertaken by the government, it is justly oom-r 
Joined, that the arbiters appointed to value these 
grounds raise their estimates to the most extrava- 
gant amount. The prevailing idea seems to be that 
a sum wrested from .the. trcasury is always so much 
advantage gained optr ihcermny. (Autmt de pris stér 
I' emmnij If pubUo works of general utility become 
the patrimony of citizens ; if landed propïîie;tors and 
capitaliâts, or their coimexions, becc^ne chi^y in- 
lerested in these works, the extravagance of these 
estiitiates by favour, will be found far less natural 
and. just ; and public opinion would itself correct the 
evil which it now contributes to keep up. 

The system of establishing canals, by permission 
•granted to companies, has been opposed by so- 
phisms, which it is essential to r^te for the intérêt 
-cf our country and our govemm^it. It has been 
i^iffirmed, that in France, there are too few compa- 
nies capable of underts^ng great canala; that the 
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Utility of thèse enterprises is not ges^erally woug|b 
underslood ; that it would bo difflefult to foresee bow 
fiw: such speculations would be profitable, %c. 

Doubtless, if it be detenmued to treat only witb 
opulent shareholders, very few companies will be 
ft)und, because the number of great capitalists ia 
extremely limited in France. But if it be wished to 
place shares within the reach of perscws erf th« 
most moderate fortune, companies will soon be 
established ; and they will be as numerous and as 
rich on the whole, as the mpst ardent praaEK>ter$ of 
French industry can desire. 

Instead of asserting as a fact the prescrit incaqpa-^ 
city of Frendi speculators, {m ^sertion which wer 
positively d^ny), would it not be better to furnish 
them with the Q(:^ans of acquiring inic»rmation, tiad 
of enabling them ta take m aec^rate and enlarged 
view of their ovra interests,, eombioed with*tbii 
interest» of the pubUc, . 

Though many opportunities of improving the in- 
formation of the industrious dassee have nlK^y 
heea suffered to escape^ govenimeirt may yet render 
immense service to the people, by inviting the prisr 
oipal landowners m the distrietB through which 
cabals are to be cut, to meet for th» purpose of dig* 
cussing together the advantages c^ these us^uti 
WOTks. Other meetings might also take place oft 
the invitation of the public authorities, at winch th© 
most distinguished merchants and maoufi^ures^ 
Bright devejc^, uRder ^ n*w point <}f views tii^ »• 
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spective advantages of landed or manufactured pro- 
perty, and of neighbouring or distant trade. Finally, 
the estimates of expenses, drawn up by the engi- 
neers of roads and bridges, would at once enable 
landowners, merchants, manufacturers and capitalists 
to balance, on the one hand, the expenses at the 
mtmmt/m of valuation ; and, on the other, the receipts 
and profits at the minimum of their supposed pro- 
duce. The results of these investigations and deli- 
berations would be published in all places ; and the 
best tribute of praise to works of merit would be the 
shrewdness of the views, and the accuracy of the 
calculations, to which they might give rise. The 
mass of the people would place full confidence in 
the estimates made by a select portion of the public ; 
and subscribers would not be wanting for enter- 
prises, the public and private advantage of which 
would be proved by the suffrages of the wealthiest 
and best informed portion of the landowners arid 
manufacturers. 

By this means, many individuals would be eur 
abled to improve their fortunes; and the spirit of 
caiculation and association, which would bé diffused 
among the thinking portion of the public, would 
shew the advantages to be derived by eadi indivi- 
dual fi*om works of general utility ; would accustom 
men to communicate to each other their observa- 
tions, views, and plans; and would guide their 
judgment by the information derived from discussion. 
Meetings thus formed for the sole purpose of deli- 
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berating on commercial interests could not give 
timbrage, even to the most suspitious government 
They would present none of the objections that 
may be urged against meetings, which, without any 
legal authority, are held for the purpose of discussing 
political questions ; while, at the same time, they 
would present all the advantages of political meet- 
ings, by encouraging reflection and discussion, and 
teaching men to develope their ideas with clearness 
and facility. Every one would be enabled to form 
an opinion of the merits of those individuals, who, 
stimulated by zeal and talent, wish to come for- 
ward and gain by real services the approbation of 
their countrymen. 

When our electoral assemblies afterwards came 
to nominate individuals to support our most impor- 
tant interests, public favour would already be fixed 
on those men who might have distinguished them^ 
selves for superior intelligence, uprightness . of con- 
duct in the management of local aflÈdrs, maturity of 
experience and judgment, and the valuable advan- 
tage of being able to present just ideas and elevated 
views, in an easy, clear, and powerful manner. The 
pubhc choice, instead of being the effect of chance 
and caprice, or the result of mrfounded celebrity,— 
the reward of the mere talent for talking, or ignorant 
assurance — would be the recompense of services 
already rendered, and the stimidus for performing 
new ones. 

I must beg fcargiveness for having thus long dwelt 
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qa UiQ affairs of France, in a work which prd*^gis;e«i 
to treat ù£ England only. I aip pot, however, cJe^ 
parting from my subject, wb^n I ^peak of thç cUreot 
interest of any country. It is by a secondary con* 
sequence of this interest, that I seek to examine 
hgw far our rivals, who- at fir^ slowly followed cw 
footsteps, have-gptthe start of as,'ai^dhave le&m 
to endeavour to:outstrip them in our tun^. X study 
and describe what foreigners hayç done, a« though 
I were speaking of future France. 



Digitized by VjOOQ IC 



133 



CHAPTER m. 

The Undertaking and Management ofCanais. 

In Great Britain, as we have before observed, th$ 
canals, roads, and bridges, are generally executed 
and lâanaged by private persons ; scnnetimes evea 
by a single individual. The few works of thti 
nature which government have undertaken at their 
own expense, have been by way of exception, and 
for reasons of state. 

In thus intrusting to the citizens these und^rtak*' 
ings of general utility, the legislature has, however^ 
reserved to itself the privilege of granti^. th». pr^r 
vious sanction ; ^ obtain whidi, it is necessary to 
adopt certain formalities. These, though very im* 
portant, have never yet been described in any 
work relating to iEbgland. At my request, Mi^ 
Telford, a celebrated engineer, to whose public 
services I have already alluded, in speaking of the 
roads of Wales and Scotland, and whose 0x,cell«3ijt 
works I shall frequently have occasion to mentioa, 
has been good enough to draw up an £d)stract of aU 
the formalities observed in the; establishment of 
companies who imdertake the executicHi of public 
woiks useful to trade. I need only repefat a state<- 
mécit traced by so able a hand. 
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I. If any individual should conceive that the 
construction of a new canal, a bridge, or a road, 
would be advantageous to the interests of the 
county in which he resides, he communicates his 
views to other persons, who assemble to consult on 
the subject. If the idea be approved, a plan of 
association is drawn up, and submitted to those 
individuals who possess the greatest influence in the 
county, and who would consequently feel most in- 
terested in the execution of the projected work. If 
the plan be approved, a general meeting of the per- 
sons who are most immediately interested in it is 
convened. The object of this meeting, \which is 
advertised in the public papers, is to discuss publicly 
the proposed undertaking ; which is abandoned, if 
the majority should decide against it. If, on the 
contrary, the majority declare tliemselves in favour 
of the plan, a subscription is opened to meet the 
preliminary expenses. A preparatory conimittee is 
appointed, whose immediate oflRce is to direct the 
execution of the plans, to calculate the expenses, 
and to draw up the necessary reports. 

n. For these purposes, the preparatory com- 
mittee immediately employs surveyors and engi- 
neers, whose report, together with thé evidence on 
which they are founded, are laid before the second 
general meeting of the subscribers. These plans 
being discussed, and definitively approved, the 
conmiittee pursues its labours. In cases where a 
work of great magnitude is to be undertaken, it is 
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sometimes thought proper to ^nploy several engi- 
neers in competition. Their plans are compared, 
and that which seems best is selected from the 
others.. Of course, the expenses are augmented in 
proportion to the number of plans that are executed ; 
but it is obvious that great benefit must be obtained 
from the emulation thus excited among men of 
talent, who, on such occasions, exert every endea- 
vour to raise their reputation, or at least hot to 
allow theraselves to be lowered in the public 
esteem. 

III. As soon as a plan is decided on^ the prepa- 
ratory committee directs the surveyors and the en- 
gineers to execute several copies of it, together 
with sections of the projected works, and of the lands 

' through which they are to be carried. These are 
to be accompanied by a list of the counties, parishes, 
towns, and villages, and of the proprietors and te- 
nants of each estate and dwelling-house, the pos- 
session or convenience of which may be affected by 
the plan. A duplicate of this list, which is divided 
into three columns, marked with the words, assenting, 
dissenting, and neutral, is forwarded to each proprie- 
tor, who signs his name in which column he pleases. 

' Previously to making any application to parliament, 
and on the 30th September, at the latest, a copy of 
the same list must be forwarded to the ofSce of the 
justices of the peace of each county, within which 
any part of the proposed works will be included. 
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l^ô direction and situation of the toad, cantal^ of 
bridge^ are announced in the London Gazette, and 
in one of the newspapers of each dounty in which 
the interided work is to be executed. This an- 
nouncement ÎS also placarded on the door of thé 
court of justice, during the sitting of the autumn 
assizes id the ^me couùties. 

rV. The preparatory committee, with the assist* 
ance of its engineer and laW solicitor, makes a 
draught of the bill which is to be presented to -par* 
liament in the ensuing session. This draught is 
stabmitted to the general meeting 6f the subscribers. 
If it be approved, a petition is addressed to thé 
House pf Commons praying for its reception ; whidi 
is not granted until the house lias satisfied itself by 
means of a special committee, that the petitioners 
have in all respects observed the forms prescribed 
ih its standing orders. These forms being fulfilled, 
the bill IS received, and read for the first time. A 
certain numbet of days must elapse before the 
Second reading of the bifi, on which occasion every 
objection that can possiWy be raised against it is 
Set forth. The bill is frequently rejected on this 
first debate; but if not, it is referred to a special 
comrttittee appointed to examine it clause by clause. 
Before this committee proceeds to the critical exa* 
mination with which it is intrusted, a copy of thé 
bill is sent to each county in which the line of works 
is induded, and deposited in the office of the justice ^ 
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ôf the peaoe belonging .to eâcii of the parishes 
included in the plan, where it is open to the inspec- 
tion of any p«âon desirous erf seeing it. 

Meanwhile^ the committee of the House of Com- 
mons meets to discuss the bill. The objectionn 
raised against it are sometimes of so Serious a chà« 
tacter, that it is found necessary to reject it. If, On 
the ccmtrary, the bill be approved, the committee 
makes its report to the House of Commons* After 
the lapse of a few days, the house proceeds to the 
third reading of the bill ; it is again discussed, and 
if it obtain the majority of votes it is passed. It is 
then cahried to the- House of Lords, Whfete it goes 
through the same formalities of previous examina- 
tioti, readings, and debates. At each step of its 
advancement, it is liable to a final rejection. At 
length, if the peers approve it, and it receive the 
ïoyal sanction^ it becomes an act ; it is a part of the 
law of the land. 

The difficulties and objections which ma]^ be 
raised against every act introduced in this way, are 
io varied and So numerous, that it is not easy to 
give a distinct and complete idea of them. Some 
ihdividuals found Aeir opposition on their m^ 
tions of the inutility of the project ; others on 
the impossibility of obtaining a sufficient reve- 
ime to reimburse the expenses. Some.are afraid 
that the new plan may be prejudicial to cer- 
tain works already executed ; others feel annoyed 
ihat the line of operations does ftot pass through 
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places which would better accord, either with tlfieir 
ideas pr their interests ; or that it passes too i^ar 
their residences, or intersects some of their enclo- 
sures or cultivated lands. Some oppose the plan, 
merely because it has originated among men whose 
political opinions diflfer from their own ; and finally, 
there are some, and those in no small number, who 
reject the plan, simply because they are averse to 
new projects of every.description. . , 

The opponents of the bill first try their strength 
in the county meetings. If they fail in this way, 
they turn their views towards parliament, and en- 
deavour to form a party there. To obtain this 
object, they frequently engage counsel, who are 
heard, not only before the committee, but at the bar 
of each house. On those occasions, sometimes 
the whole of the bill, and sometimes its weakest 
parts are attacked and discussed with considerable 
warmth. These debates not unfrequently last for 
months together ; and itsometimes happens, that a 
bill which has been rejected in o%e session, is 
brought again before parliament in a succeeding 
one, and triumphantly passes* Such are the prin- 
cipal circumstances which attend these discussion^. 

As soon as the act of parliament is obtained, a 
general meeting of the subscribers, who are declared 
proprietors by the act, is convoked. All the ope- 
rations which it will be necessary to adopt are then 
discussed. A managing committee of works, a 
secretary, a treasurer, an engineer, and all. the 
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other perscMis, whom it will be requisite to emptey, 
are appointed and directed to commence their 
operations. 

Correct and detailed plans are then prepared» 
and the vrorks are parceUed out into divisions and 
subdivisions. The distribution of these lots is an- 
nounced in the public papers ; they are given to those 
who will undertake the works on the lowest terms. 
The tenders are sent in under a sealed cover. On 
the day named in the advertisement, the seals are 
publicly broken, and then, those individuals who do 
not oflfer sufficient securities, being withdrawn by 
the special deliberation of the managing committee ; 
each lot is adjudged to the person who agrees to 
contract for it at the lowest price. 

In forming these contracts it is stipulated, Ist» 
that the contractor shall personally assist in the exe- 
cution of the works ; 2d, that the operations shall 
be submitted to the superintendence of ah inspedx>r 
appointed by the committee ; 3d, that such part of tiie 
works as may be completed shall be-measured every 
mcmth, when seven-eighths of the expense shall be 
paid without delay ; the remaining^ eighth, bearing 
interest, lies in the hands of the managing com- 
mittee, until such time as the terms of the contract 
shall have been duly fulfilled. On the definitive 
certificate of the engineer, the whole amount of the 
sums retained is paid o£f. 

The ccMitractor is required, before he commences 
his operations, or at least before he receives 

VoL.f. K 
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any payment, to fiinusfa ^ecuritioB to a certaSa 
amount. 

The works being completed, their su|^)Ort, Uie 
peceipt apd employment of the revOTues they pro- 
duce, and, in a word, all the iotereets of the côn^ 
pany are superintended by a managing commiittM, 
whose operations are subject to the inspection of a 
gœeral meeting, held every sit or twelve months» 
as will be seen in the following diapter. 

Such are the means by whkh the English have, 
for half a century bac^^ executed a great nuiober of 
works of immense utility; and these works have 
inspii^ the present generation with a taste, habit, 
and tsdent for the discussion of general afeirs. 

After a short time has elapsed, the management 
of the interests of a free company fall, as a matter 
d£ course, into the hands of a small number of the 
most active and exp^ienced members. But as 
iev^ member of the company has a right to partake 
in the discussions, and give his vote in the deci^ 
«ions, each preserves his influence and his im- 
portance ; each beconies imbued with the general 
spirit of the society ; each becomes better informed 
and more capable of rendering himself useful, thah 
if he had never taken part, in deliberative as- 
semblies. By tibis means, as we have already 
remarked, individuals of all ranks acquire a kiKW- 
ledge of the character and talent of the most dis- 
tinguished men ; while mediocrity, being unable to 
i^ncecd itself^ is soon estimated as it deserves. 
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Thus the discussion of mere personal and limited 
interests, by qualifying tnen for the discussion of 
the great interests of a whole nation, raises them 
above the multitude, and marks them out as objects 
worthy of the esteem, eoiAlence, and suflBrage of 
their feljow citizens. We capnot too gtrongly or 
too frequently dwell on the advantages presented 
^ mô^i^g0 of <5QiB5pftpi^ 0^^^ in woflfB "^ 
pibjfe «<ii*ty. 

A» IP ^^^k^ whi^ ^t^ exmOsd c^ ^ expmmp 
af^ii^ «Wtp, they^re r4%u|«t«4 by^ of pisrlif^ 
pqe^ti wd are #ubjeçt tp all the n^^nares a^d d^- 
e^pâipns whidbi have be^ iqeqtkHiad in this c^if^ 
t^r; mly ilmt the expeoge of thdr ei^açutiç» ip 
¥a(«çl oijM; pf tiiie {Hiblic r^v^mç. The maw^^mmt 
(^ tim^ works is intrusted ta ^ ocMimiiHee, wk<m 
members are specified in ti)9 act of pa^UaiQ^at» OJpd 
who discharge their duties gratuitously. This 
- conmiittee in general consists of members of parlia- 
ment, magistrates, and wealthy individuals who 
bsiw uxm pattwuto^r eon^si^lpa with Uie diotrict ki 
wWehrtho work» we to b<j eKecuM. But wi»tr 
erôr bette importwaoe <£ the» w«ks, they amf 
J8i«re ^&5»ptim» to ttie gftwrftl ea^tom of tho Brt 
6ria na^ioo ; where the wce&ntiw «id tiie impDowh 
ment of wofks of publia? wtility are best attended to, 
whcfti thoy ari» et>më^^ to th» managesMiit md 
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CHAPTER IV. 

Acts relative to Canals and Aqueducts. 

These acts, like other laws of the British Parliam^t, 
are tediously long, and are drawn up without any 
regard to arrangement. In order to point out in a 
methodical and concise manner, the most remarkable 
provisions of these acts, we will successively exa- 
mine all that rdates to duties and powers, share- 
holders and their general meetings, the managing 
ccmmlttee and its operations, the commissioners 
aîKi the juries of arbitration, and fibmlly, the pur- 
chase and sale of ground. 

Duties and Powers. 

The actwhidi authorizes the est^lishment of a 
craipaiiy explains, in the first {dace, the grounds of 
fKdilic utility on which it is passed — ^namely, &cility 
of communication between inq[)ortant towns; eoo- 
Aomy in the conveyance of coal, manure, agricul- 
tural produce, S^c. ; the increased value which the 
new line of navigation will give to the prop^y in 
its vicinity ; and SOTietimes Uie necessity, or merely 
the advantage, of conveying supplies of water to 
towns, and particular places. 
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The act contains a list of the names of the mem- 
bers of the compaiiy, whcMnit dedares to be perpetual 
proprietors of the canal. It authorizes them to make 
common stodc of the funds required for the under- 
taking ; to bring and defend actions in courts of law, 
as a corporate body ; to purchase the ground over 
which the canal is to be carried ; to execute the 
works which may be required for the new line of 
navigation, as well as for conveying water for the 
supply of certain towns. 

'Next come the details relative to these worki. 
If it be necessary to cut through a road, or to tea* 
der it impassable in any part, the company must, in 
the fi^t place, make a new road as near as possible 
to the old one, and keep it in perfect repair. To 
establish ccnnmunications between the canal 9sd 
the neighbouring public roads, they must make new 
roads, and keep th^n in repair at their own expense* 

The act of parliament determines the depth of 
the canal, and the height to which the water must 
rise. In ceitain situations it directs the constate* 
tbn c^ off4ets or waste channels^, to. prevent the 
canal from receiving more water than the act permits. 



* When the millers are interested in collecting the surplus water, 
they choose a surve3'or, who, acting in concurrence with the com- 
pany's eifgineer, directs and superintends the execution of the off- 
let. If they canqot agree, they appoint» as an arbiter, a third en- 
gineer, who examines the off-let as often as he thinks 6t, to j^ee 
tbkt it is kept in good repair, and in a state conformable with the 
provisions of the law. 
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If t&é pfbjéctèd canal be intended t6 m^^ any 
o^éir ftqu^ûct, fhe pointe firolti whieb the ^kiet U 
tô bé cdnté^ed are akd g{)ecifiëd in tbe àët o^j^f^ 
liàtoënt. 

The act detetoines, l&t, the genetùl bréadfe èf 
thé canal with its towing path, âtid the ditch Whic^ 
runs along thé side of that path ; Sid, the width of 
the places where it is necessary to dig beyc^ â 
certain depth; also, -^ places where oteêiê aôd 
basins are to be formed for the conréliieïice of the 
meeting and the (nnling d'the boatë, àô well ae £3r 
theîî? being laid Up. . 

The act alôo fixes tl^ situation of the basinâ^ 
qoaysr, warehoused^ and of etery otbet estabHsh- 
ilient to be fortoed by Ihe cotnpaiiy , fof the tmdè of 
tite canal. Proprietors of the adjoining lands, pro- 
vided they do ilot obstWct the toWing path, àsd 
the navigation, may also dig cifeeks and basins ftW 
their owh boats, throw btîdgés over the canal, 
rnake roads termiifiating on the line rf the canal, afld 
bdld on the ôame line qaays and WateiKJtisés, fttr- 
nished With éflgined i(n leading arid ttôkmdiîïg fee 
bbats. Neither the company ftc* the public dfdt 
make use of those quays, wardiouses^ and engines, 
without the consent of the proprietors. 

Works. 

The éômpany miïst rri^ke and kee^ in good repair, 
1st, the pipes, gutters, and ditches nêcéâsafy iàX 
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carrying ofi) into the canal» or under it, the waterg^ 
\f hich might idundatè the mi^hbouriti^ grounds ; 
2oà, the watering-places which existed befijre the 
uiKlertaking c(Hnmenced, ^c. In case of n^Ugel^^e 
in this respect, every farmer or propri^or who sus- 
tains damage, may apply for redress îxooi the oom^ 
pany. If the damage be not repaired at the end of 
dnreô weeks, he may apply to five éommissioncfirs, 
who are arbiters, who will authorize him to mbke 
fhe repairs himsdif without further delay. These 
commissioners regulate the expense of the rcf^air» 
and make the company pay it. 

The company causes the ditches of the grounds 
adjoining the canal, to be cleared out at the expense 
of the pfoprietc^ri or ocoipiers, who, for two months 
aâer having been summoned, have neglected to 
deanse the said ditches themsdves. 



Shares.. 

The act of parliament fixes, 1st, the amount of the 
company's stock, and the amount of each sh^e; 
Snd, thé minimum and the ntasimum Of the shares, or 
portions of a Share, which may be held by a single 
individual (except in the cases of marriage and itt 
heritance.) The supernumerary shares fall to the 
î^rofit of the company. 

The law provides for the payment of the shares 
of à deceased partner, by his heirs ; it indicates ho* 
the real proprietor is to be recognised iti thé case 
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c£ transmission of property , occasioned by a change 
of civil ccHidition, by bankniptdes, or by absence, ^. 
• Ev^ partner may transfer his shares, when 
and to whom he pleases ; but if he sdl a share» 
without having paid the demands made upon him 
by the toianagii^ committee, it is forfeited to the 
profit of the company. 

' It is surprising that canal shares have not been 
made real property by the British legislature. In 
France they ought tx) be considered as landed 
property. 

General Meetings. 

These are the legislative assemblies^ of the com- 
pany. They make local regulations called èy-lmis. 
They are usually held once a month, on a day, and 
at a place, advertised in the newspapers çf the dis- 
trict through which the canal passes. They may 
adjourn on fixing a day, and place, for anew meeting. 
They decide by a majority; but it is. necessary that 
the members present should exceed a certain num- 
ber, which is fixed by law. At each meeting the 
shareholders choose a chairman, who has a casting 
vote when the opinions are equally divided. Every 
partner has one vote per share, if the whole number 
of his shares do not exceed a certain value. Finally, 
a shareholder may vote by proxy, provided the 
proxy be himself a sharehdder ; but the number of 
absentees, vfhom a proxy may represent, is limited. 
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The gràeral meeting causes a list of the names 
to be made out, and transcribed in a register, ac« 
cording to the order and number q£ the shares. An 
extract teem this register given by the secr^ary, 
and bearing the seal of the company, is l^al evi-» 
dënce in courts of law. In order to give a purcàà^er 
a legal title as a shareholder, the seller must procure 
a r^ular entry of the tnmsfer of his share on the 
register, for the int^est and the dividends are only 
payable to the persons whose names are inscribed 
on the register. If a question arise with respect 
to the property of a share, each of the claimants 
appoints an arbiter, and a third is appoint^ by the 
secretary of the company, These arbiters determine 
whether the name of the cdd proprietor is to remain 
in the register, or the name of the claimant to be 
substituted in its stead. 

The general meeting is empowered, for the pur- 
pose of cconi^eting the company's stock, to raise 
loans, by mortgage, on the property and revenue of 
the canal. The secretary of the conqpany enters 
these loans in a book to which the persons interested 
have at all times free access. The creditors created 
by such loans cannot be considered as share- 
holders. 

It is also by the general meeting that the mana- 
gers, the secretaries, and the principal agents of the 
company, are appointed and dismissed; that the 
receipts, and expenses, are finally examined; that 
every person acting for the company may, at any 
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IMtiMtity be called upon to gire Up Ud ac(X^ 
tàttt the decenary t^ulatiois are made for securing 
fespoiHdbillty^ for the management of the works^ 
tile superintendence c^tfae navigation, and the pe^ 
nalties by which the company pimishes infiradtions 
fif^ pdice regulation of the canal. These rules 
fitre printed ;, ^ey are referred to as authority in 
eourts of law, in so far as they are confc^rmable to 
aie laws d* the realm, and particularly to the act for 
èdtablisMng the canal. 

Managing Committee. 

This is the executive power. An account rf aH 
its transactions must be given to the legislative 
power, tilat is to say, to the general toeeting, whidi 
makes the laws by which its conduct must be 
guided, and which fixes the expenses of the admi* 
nistration. 

The duties of manager are performed gratui- 
tously; they cannot be intrusted to any agent of 
the company. The act of parliament fixes the mi- 
fdmum of the number of managers ; their decisions 
are made by a majority of votes, a specific number 
of members being present ; each member has only 
one vote, whatever be the amount of his shares. 
"When there is an equal divisicm of opinions the 
chairman has a second or a casting vote. 

Tlte committee appoint and dismiss all the infe- 
rior agents. Every quarter, or at feast, every half 
year, they examine the accounts of the treasurers. 
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&itAp9xé fliem trith the cômpany'ë books, Strike Ihe 
Mariée, ahd certify it. In the case of the 8tiJ)ëiteè«^ 
lÉën, thé dismissal, ot the decease of a treasurëf^ tft 
of ahy other aoîoutltabie e^et», the |)ersdns etiptSv 
seded or disiriissed, or the heirs of the dèteeaéefl/ 
ittu^t, tvithin twenty four days after being died, 
prejSeilt to the conrtntnitteie the books, accounts^ and 
jJalpers Of every kihd, tinder pdin of pa jrin^ Hfij 
pOtmds sterling as a penalty for each refasèd. 

The éoitililittee make purchase!* of land Émd c# 
materials ; they sanction the octtitracts fc* làBdaf. 
The checks for payment which they deliver, the ac- 
counts of the expenses and the receipts, the plans 
and the contracts, are carefully transcribed into 
Itockâ kept in Qleit* office. Any ^ai'dioldef ihay 
inspect Ûiese book» whenever he {deases. 

Iri order \Mi tiie fonds of the subscribeti ttAif 
fibt remain unproductive, the ccanmittcîe fii the pay-» 
tbstA by small instàhnenls ; for instance, they te* 
quire in the first place dnly the tentfi of a shatéj 
ffièy wait until this sum be exhausted befoi* Ôiey 
demand à second tenth, attd sa on with the réeJt 
Thé law fixes thé tiwmmtm of the tnhe which musi 
èïapse, Î st, between the dififermt call for fond» ; Mi 
Between the advertisement of ëàdi^call îAsêfted îll^ 
the public pàpérè of thé dîstritt, ànd flte payment 
of the sums demanded. Thus the shareholders have 
only very inconsiderable sums to pay on each in- 
stalment ; they are besides allowed all the neces- 
sMJftfctefoP paying lfe«n< - 
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If any subscriber neglect or refuse to pay at the 
period legally fixed, the committee may institute an 
action against him. If within three months after the 
order to pay, a subscriber has not complied there- 
with, the whole of his shares and the benefits arising 
therefirom are forfeited and divided among the rest 
of the shareholders. But it is necessary that notice 
should be served on the subscriber so refiising or 
neglecting, and published in the newspapers.— 
Finally the forfeiture must be in consequence of the 
order of a general meeting. 

Sub'Committees. 

If the business is more extensive and various 
than the managing conmiittee is able to transact, 
sub-committees are instituted, to which certain de- 
partments, are delegated; but the managing com- 
mittee can alone give orders to the general agents, 
the treasurers, the secretaries, the engineers, ^c. 
This committee also retains the right of suppressing 
the sub-comiïiittees and removing the members 
thereof, who have forfeited their confidence. The 
sub-committees are governed by the same rules as 
the managing committee. They decide by a majo- 
rity, and they leave the chairman a casting vote. 

Arbitrating Commissioners. 
These are appointed by name in the act of pat- 
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liainent, as a grand jury, and frequently ooneist of 
more than sixty m^abers. They are selected fixwi 
amongst the mpst respectable inhabitants, to dedde 
betweeh the company and the proprietors on the 
banks of the cansd. They must, 1st, reside iù one 
of the counties interested in the canal ; 3d, be holdeits 
of real property, producing a certain revenue, or 
proprietors of a proportionate capital ; 3d, fill none 
of the lucrative em^oyments under the companyf; 
4th, have ho interest in the canal, nor in thp âflÇlitb 
submitted to their arbitration. They are required 
to make oath that they fulfil these conditions under 
a heavy penalty paid to the company, and the ex- 
pense of the process. If a commissioner die, or 
resign, or cease to inhabit one of the couiitiœ 
through which the cansd passes, his colleagues must 
meet and elect a successor by a majority erf votes.. 
If the commissioners neglect to complete their 
number and remain imder the mmimtim fixed bylaw 
for arbitrating, the company apply to the justices of 
the peace, who are in such cases authorized to fiU 
up the vacant places. Every justice of the peace 
may himself be a commissioner. If a moiety of the 
shareholders, or merely one owner, or one occupier 
of the land appropriated to the canal, address a 
written requisition to three arbitrating commission- 
ers to call a general meeting, they are bound to com- 
ply therewith, within the next seven days. This 
meeting must take place within twenty-one days at 
the latest frc«n the date of the c^er for calling it. 
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wlddi must he adverttaed in the oewipiipeni of tte 
difitrict fimrteen days preyioiis to the tkne fixed t>y 

:The place of die meeting at wbidi my ^^mAion 
mpectiug landed property is to be agitata» xxminCIt 
be more dian two mil^irom ttespot d^gnwnd io j^ 
tsgation. The arbitrators on assembling, choose ^«H* 
aeoretary from among three candidates pres^itf^d 
by the oompany, by whom the salvy of the «cre- 
tary is paid, wd they cause bim to eoter in f^paiti- 
euJar bode the minutes of their deliberations, whiah 
aUtiiecûmmissicaiers are bound to sign. 

In this manner tàe commissioners value the pTQ- 
perty acquire by the company, and the indemwt}«s 
to be paid to the owners and occupiers of land^ 
wMch n^y have been damaged by the ocnnpanyte 
works, or by the ov^owing of the canaL They 
are bound to dedde accoiding to the evidence 
of reqpectable witnesses, ffba make their depoai- 
sitions m oath. If one of the parties object to the 
airbitration, the sheriff summcsises a jury c^ twdve^. 
Tiie commbsioners may require this jury to hear 



* Tb% sheriff who should refuse or neglect to summon the . jiiry 
when required, is liable to a penalty not less than 20/., nor more 
than 50L A juryman who should refuse to discharge his functions, 
-tflcomes Ikble to a peni^ty of ôL Ererj witness summoaegl |o 
i;ive his testimony on the questions in litigation pays 51, if hene|;- 
lect to appear. These penalties, which are fixed by the commis- 
sioners, are applied to indemnify the persons who, in ^consequence 
ri ther abiBOce of the o4end«r» mny fti«l«in )q9s^ 49mH^ 
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ûm wka0É»es tbey sumoiûa, mâiQ vi^t tfaie 9901» vk 
Htigatimi before tbey £^ tbs mm to be pfud by l^ 
œmpany. The commissioners ,^ft^rwi)r4s ^xemifia 
tii6 office C3f jlKlg^^» ftiUJi order thç vord^^ ^ ^e 
jury toJbe ^jcecwted. 

Fal» te^împny, giveu uitanti(a»ally, ba&r^ thf 
C0iwni»»io»«8i the jurc^p, or tl»B juçlge», on ^tf(We§ft«| 
ïdbtive to the ç«mftl, is pgniph^ »s wiJjS|l pegiffy* 

The cQOMïii^sioDer» ajre ^wpoirored ta aUow «> 
the. jurore and Uie witneo^^p, a coaq[)eo39.tion £» 
thflir lo«£( crf' tiœe^ and for their ^xpws^^ .- Thw 
aUowanca îb paid by the coiopapy, if the o^r wbi^b 
they i»ad^ to the other party be inferior to the 
Triue fixed by the jury; it is payab¥ by the pror 
prietors, if the oflfer which they refosed to accept bfl 
greater than the sum granted, in consequence of the 
trial. The sanje regulation holds with respect to 
roads. 

1*0 present this regulation fcom being dofipateKl; 
evwy proprietor, who in ord^ to obtain a UgjbM 
valuation &r his land, wishes to bring the comp^qr 
before a jury, must, in the first place, produce to Jie 
treasurer of the company two sureties, who shall 
bind themselves to pay a certain penalty, and the 
expenses of the process, if the verdict of the jijry be 
not for a larger sum than the company's offer. This 
is an exceUent regulation and ought to be adopted 
by us. ( 

The valuations pf the commissioners and the 
jurors are entered in â book kept in the office of thé 
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elerk to the magistrates of tlie district wherein the 
dispute arose. This record may be inspected upon 
paying one shilling. 

It belongs/ to the commissioners to decide on the 
towing paths, on the quays, and the warehouses, 
which are required by the company as necessary 
for the canal, and which must be constructed on 
grounds, the property of individuals. If within six 
months after notice given, these individuals do not 
execute the required works, the company is entitled, 
in spite of all opposition, to take possessicm of the 
ground, indispensable for such constructions. How- 
ever, buildings, courts of houses, and avenues lead- 
ing to them, parks, gardens, and enclosures, cannot 
be taken without the consent of the owners. 

The Corrvpanyh Purchases. 

The principles adopted on this subject in England 
may furnish useful hints for our legislati(Hi on public 
works. . They are in substance as fdlowst — 

The company must continue to pay the same , taxes ♦ as 
the former possessors on all the lands which they acquire. 



* If the canal pass through infeoffed land^ that part of the canal 
remains subject to the charges on the land ; unless the lord of the 
manor agree to the redemption of such charges. The company 
must indemnify the proprietors of tithes on the ground which they 
acquire. The ecclesiastical revenues are converted into perpetual 
rents. Fortunately for us these two points have nothing in com- 
mon with our law». 
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When they pimihase only a part of a piece of land, if the owner 
of the remainder agrees to take upon hira$elf the payment of 
all the taxes/present and future» the coropiiny are legally relieved 
from that charge. Besides, the canal with all its accessories, con- 
sidered as the Acquisition of the company, is independent of apy 
public or private jurisdiction and of the laws relative to water- 
courses, which come under the jurisdiction of the public. 

The company a<;quire the right of property over all the. grognids 
which fall within the breadth of the navigable line^, axed by the 
act of parliament, and the detailed plan accompanying it, and which 
are specified in the lists of (issçnt, dissent^ or neutrality, prepared 
from the beginning. But the company cannot deviate from the 
line marked out in the plan, and the descriptions submitted to par- 
liament, unless they obtain the written or formal consent of &\çk 
proprietof of the grounds, comprehended Jn.tlx«-»^w line. 

The act of parliament authorizes the king, corporation^, gua^" 
dians, husbands, testamentary executors, trustees, 8^c., to deliver 
up without delay the public or private property intrusted to them, 
and which may be necessary for the formation of the canal, or the 
works depending thereon. The law permits them to alienate all 
such parcels of land as may be detached or divided by the canal 
in such manner as to render the working thereof difficult and exr, 
pensive. Moreover, if lands be separated by the canal into such 
small portions, as to have on each side not more in superficies 
than two acres^ or sixty feet in breadth, whatever may be 
their length, and if the owner have no contiguous property, 
he can oblige the company to purchase those parcels of land 
at the - same rate as the part occupied by the canal. To pre- 
vent disputes and actions at law, the company may purchase any 
piece of ground liable to be damaged by the works, and may sell it 



♦ If on this line there be grounds, the names of the proprietors 
of which have been omitted, or improperly engrossed in the act 
of parliament, on proof of such errors, by the commissioners, they 
are without difficulty rectified. 

Vol. I. L 
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again, giving the preference to the ibrmcr possessor. The owners 
of land and their representatives are authorised to clmm indemnity 
for all damage and loss occasioned by the construction of the canal. 
They are entitled to levy such^ indemnity from the tolls, and even 
to seise the boats and merchandise of the company» if the liquida- 
tion of the debt be delayed. 

The company cannot take possession of land» until after pay- 
ment of the price stipulated» either by an amicable agreement» or 
judicial decision. If the owner refuse to receive this value» or if 
he cannot be founds or is unknown, the company pay the sum into 
the Bank of England» or keep it in their own hand^» on giving 
proper security. 

The company must pay into the bank of England all sums 
exceeding 20/. due to corporations, or to persons who do not 
exercise their f%ht^>f|«'operty, such as minors» %c. If the sum 
be below 20/. it is placed at the disposal of the â(inmiîati^oi*s of 
the property, to be by them employed in the riiost useful manner. 

If the lands are mortgaged, the company is authorized to pay 
the capital and interest thereon to the holders of the mortgage; but 
six months previous notice must be given of the intention so to do. 
On the refusal of a creditor to be paid off in this way, the interest. 
on his mortgage is disallowed» and the company is relieved on pay- 
ing the sum refused into tho bank of England. 

When more than ten years have elapsed after the purchase of 
the ground» without the canal being finished, or when more than 
five years have elapsed from the termination 6f the works» .the 
proprietors may resume possession of their lands, on paying to the 
company a sum, estimated by arbitration, and which cannot ex- 
ceed the price of the original sale. To give precise ideas on this 
subject, the numerical values mentioned in this chapter, have been 
copied from the act of parliament for instituting a particular 
company ; that of the Croydon canal» which M« Cordi^r has 
translated and published. 
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BOOK in. 

ESTABLISHMENTS OF ROADS, STREETS» ^c. 



CHAPTER I. 

Establishments qf Streets and Pa/ved Beads. 

On visiting the squaroB and streets in the greaf 
towns of England, the traveller is struck with the 
deaniines», propriety, and arrangement, which they 
exhibit. We have already explained the legislative 
measures to which the towns of Great Britain are 
indebted for these advantages. We may add, that 
the arrangements of the houses and their depen- 
dencies, are in the highest degree calculated to com- 
bine with the essential objects of a good system of 
street regulation. 

In the best parts of the principal towns in Eng- 
land, the fronts of the houses are separated from 
the street by an area, suxrounded by an iron rail- 
ing ; and this railing is separated from thie horse- 
road by a broad foot-pavement. Thus the walls of 
the houses are not disfigured by dirt and splashes, 
as is the case in the towns of France. 

It would be highly advantageous to adopt in our 

L « 
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towns the {Jan of making foot-paths, not like those 
on our quays and bridges, but paved with beautiful 
flag stones, which are always dean and never fati- 
guing to the pedestrian. Care should be ta^en not 
to lay down these flags at the edge of the paven^ent, 
(as has been done in the Rue des CoquiUis), be- 
cause the carriages passing over them, force them 
in, and in wet weather, occasion puddles. 

Projecting entrance gates, which obstruct the line 
of the foot-path in France are scarcely ever to be 
seen in the towns of England. A few narrow pas- 
sages, at the back of the principal streets, lead to 
ranges of stables and cpadi-houses, which are on 
all sides surrounded by buildings, ând^are wholly 
detached from the thoroughfares for foot-passengers 
and carriages. By this excellent arrangement, the 
houses of gentlemen are entirely kept free of the 
noise and dirt, to which our mansions are exposed 
through their vicinity to coach-houses and stables. 
it were to be wished that this plan of separation 
were adopted in the elegant parts of the towns of 
France. 

In the most modem parts of London, the exten- 
sive proportions of the streets, present the imposing 
appearance of a great capital. In Oxford-street, 
which is more than a mile in length, five carriages 
may drive abreast, between two broad foot pave- 
ments. These dimensions are indispensable in the 
most commercial city in the world. 

A part of the Rues Saint-Honoré and Saint- 



Digitized by VdOOQ IC 



Streets. 149 

Antoine, the Rues de Rivoli, de Castiglione and de 
la Paix, are almost thé only parts of Paris, whose 
dimensions suflSce for the traflSc of a great city in 
which trade and manufactures flourish. 

A plan was in agitation for opening a wide street^ 
which was to run in a right line from the centré of 
the front of the Louvre to the Place de la Bastile* 

The expense of purchasing the houses whidi 
must have been pulled down to make this improve- 
ment, would not have amounted to more than nine 
millions of francs ; and this sum woidd soon have 
been repaid by the increased value of the ground 
on which the bouoee^ of the new street would hs^ve 
been built. Why was this admirable {dan aban- 
doned ? Can it not be resumed ? It certainly is a 
duty to execute this plan, when we ccmsider the 
advantages which the new opening would afford to 
trade ; for conveyances of every kind proceeding in 
directions parallel with the Seine, would pass alcxig 
a level, straight, and convenient street, and avoid the 
winding course, and the abrupt and dangerous as- 
cents and descents, occasioned by the approadies 
to the bridges along the quays. 

Let us hope that the ministry and the chambers 
will unite their exertions,, to raise the funds neces- 
sary for an enterprise, which would call forth s^iti- 
ments of gratitude to the government; and which 
would be eminently popular, because it would be 
eminently useful. 

\i must be acknowledged^ that in building the 
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new irtreetB of Paris» not the least know^ge cSUtÈé 
l^opcurtions suitable to the public thoioughfareB of â 
great cajHtal» Ims been eTinced* Every sensible 
person must be astonished at the shcnrt-sîghtèd caàr 
delation of those speculators, who for the saké of 
giving a little axiditic^al size to the houses instead 
erf raising the value of those houses, by buiHin^ 
them in streets, vvhose dimensions would entitle 
them to rank as the first in the capital, have pre* 
ferred building mere lanes, into whidi light and 
air can scarcely penetrate. It is for the local 
magistracy of Paris to lay down regulations against 
tibie building of these narrow mreet»> «md to prevent 
sî)eculator$ from disfiguring, by their present stupid 
and sordid system, a city whose mcmnments would 
entitle it to rank among the finest cajwitals of the 
civilized world, if its public thoroughfares were kept 
in better condition, and were better proportioned 
lor the purposes of business and pleasure. 

'One thing which materially contributes to ^n- 
beSlish the principal cities in Ei^s^nd, is the custcnn 
of forming regular and spacious squares, in the 
centre of which, are gardes surrounded by elegant 
. Kulings. In these gardens, the verdant grass pfots 
are intercepted by long walks covered with yellow 
saftd, shstded with trees and bord^ed with ftower- 
beds. The sight of fresh verdure is an agreeable 
ïi^ief to the eye in the midst of a crowded city. 
This vegetation, moreover, contributes to purify the 
âtmospttere ; it absorbs a great portion of the rain, 
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MXiâ djttdïàgkeik ^be nms« ûi yf§i0t wbioh; ii ii 
mij to carcy off by (kaids. The gardent of die 
dquftres» are open only to the iidEiabitants ol the 
Mirroutidi]:^ hcnnM» who àttaj the expense of 
kepingdiemincffder. Thus the puWc at large are 
not called upon to maintam an expense whidi con- 
trilmtes to render the .towp at onoe pleasant losd 
heoIthfuL In boildii^ new streets» care is tidcen to 
make them open into these squared which are 
.adorned ^ually by art and by imtura When im- 
piovementa and enlaigements take place, plans, aie 
drawn out before hand^ and private individuals aie 
d^liged to ocfr^^mn ^ ûxm. ïû describing the 
works of the New Town of Edinbur^^ we shall 
Bûdce a. remarlKible example of this wise regu- 
laticMi*» 

We will now spcsd^ of the superficies oi tiie 
streets and roads in J&igland. Ât first, carriage- 
leeds were Ibm^ merely by enlarging the pB^ 
made &r horses; then, by laying down gravel 



* Bom happens U tbat in tbe CbAU»ès-4'AntiiH wkkk bas 
almost all been built since tbe midâleof tbe last ceotory, (be 
f iiblic authomiQs, wba so ably carry many designs into eihc%9 did 
not trac9 out a single square worthy to adorn that beautiful dis- 
trict of the French capital? For example, what a magnificeat 
effect might have been pmduced by a regular and spacioua M|ttafe 
«iktrned with verdure and flowers^ situated at the point at wKkh 
tbe Rues du Modt-Blanc md de Saint- Lazare cross each eU^r? 
Might not a scjuare be equally well situated in the middle ol the 
Kue de Richelieu ? The most swIaUe poitita i» sew sqitares* 
would be at the ends of the priooipalr btidig^ ai^ at tbe pràts 
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extracted frcmi the neighbouring^ound. Down to 
the year 1542, even the streets of London were 
made in this way. Aœc»xiing to the records of 
;parliam^it, it appears, that at the period when the 
new method of making roads was proposed to be 
•extended to &e distance of a few miles beyond the 
; capital, great opposition was raised by the neigh- 
bouring landowners. They wished to retain their 
^monopoly of supplying the capital with provisions. 

There are still some gravel roads in the best 

parts of London. In the country, paved roads are 

almost an exception. Lancashir<e is the c»ly 

county in which they are to be met with beyond the 

IboUndaries of the towns. 

The gravel roads in London present the finest 
possible appearance. Even in winter, scarcely a 
rut is to be seen upon them. However, they are 
found to be: more fatiguing to horses than paved 
roads. The road surveyc^s who were . examined 
be&ffe thç special committee of 1819, affirmed, that 



at wfeich the principal streets meet. It is but just to confess, how- 
ever, that in this respect, Paris has materially gained since the 
revolutioa. The Places du Châtelet; de Saint-Sulpice, de la 
Bastile, du Carrousel, are ornaments which may bo cited as 
models. But none of these places are yet entirely cleared, any 
more than the enclosure formed by the Tuileries, the Louvre, and 
the lateral galleries, which from its extent, is worthy of the monu- 
' ments of Sesostris and the glory of Thebes. In short in all the 
cities of France, improvements for securing health and safety and 
facility of communication, have yet to be effected. They ought 
to bi objects of émulation to oar magntracy. 
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taking the average of every day in the year, horses 
will go throu^ more work with the same degree cS 
fatigue c»i a paved road than on a^avel road, if the 
draught be considerable. This assertion is otm- 
firmed by the experiments made by Mr. Edgewordï, 
who, in his work cm roads and carriages, declares 
himself decidedly in favour of paved roads for all 
places where there is active traffic. 

In the Commercial road, which leads frcm the 
docks to the city of London, the centre is paved and 
the sides are covered with gravel. Mr. Walker, 
the engineer of this road, proposed that an addi- 
tional space of fcom ten to twelve feet, on either 
side, should be paved for heavy carriages, and 
that the middle should be reserved Ibr light 
acri rapid û-anspcMt. Thus the parts covered 
with gravel would have been devoted entiirely to 
foot passengers. On the subject of paving, Mr. 
Walker gives sc»u^ hints whidi seem to be w>qU 
worthy of adoption. 

The stones should be cut, not in the form of a ccme^ but in the 
formof a cube, and.madeso as to join as exactly as po^ible. 
Care should be taken to pick all the stones which are of the same 
width and height, so that they may be laid' down in uniform 
TOW», which, besides the regularity of their appearance, possess 
the advantage of resisting pressure equally along their whole 
length. The stones, after being laid down, are. beaten in, 
arid those which sink below the common leVel are immediately 
removed. The interstices between the stones, are filled up with 
fine sand. All the pavement that has been laid down in the mom* 
ing, should, if pos^ble, be watered in the eveniog. Next day it 
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ti^Q^H be tiffm b^en ii>^ and covered with a layer of finaM^^ 
from two to three inches in thickness, which gives the road time 
to consolidate without the violent concussions occasioned by the 
passageof wheeled vehicles. 

Mr. Walker has found it to be a very advantageoQ^ plah to fill 
Mp the erevtees between the stoœs with Hme- water» or»K> laiic 
jar the aame purposei some scales or filings of ircm with ^ave). 
The water which runs along the pavement^ filters through the 
crevices, and oxydes the iron, which, together with the gravel, 
forms a solid body which adheres to the stones. Mr, Walker 
estimates the amount of ^hei)urden8 annually conveyed along the 
Cbmmerdal Road» at 250,000 tons. Calculating at three sMluigs 
Ike price of conveying each t«n on the paved road, the transport 
of each ton would cost at least four shillings on the gravel roisd. 
By this means» there would be in one year a saving of 1 2» 500/., a 
^m almost equal to the original expense of the paving. 

Somc^ima^ those parts of ûie carriage road over 
"vAàdti the wheels toll, are covered with free-stcme. 
This method is adopted on tbçr quays of the LoiKkm 
BockB» as in the streets* of Florence. It has the 
advantage of suppressing the resistance occasioned 
by the jirking of the wheels on the pavement. We 
may observe, that roads made in this manner, may 
be crossed with ease in any direction. 

We wiU describe, in chap. 6, the iron rail-ways 
wljich are sometimes made in the interior of towns* 
It was even att^npted to cover the streets entirely 
with iron pavement. Tlie plates representing this 
kind of pavement, afibrd a more accurate idea of it 
than could be conveyed by a long description. 
I have seen specimens of this pavetnent in London, 
near BiackfiiaFs bridgpe aod Loicoster-aquansu 
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The enormous expense of this iron pavement, has 
hitherto prevented it from being extensively adopted. 
Yet this expense must appear less exœssive in 
London than elsewhere» owing to the deamess of 
the ordinary pavement, for the horse-roads are 
made of granite brought from Scotland and Corn- 
wall, and the flag stones are brought from the 
peninsula of Portland» on the ooast of Dortetshira 
The ooctveyance of those mftterials is a oomi^ 
dnabfe braadi of OMxanlile mvigatioii. 
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CHAPTER II. 

System of laying out Roads. 

The old roads of England were at first merely paths 
for foot travellers, and were traced out without any 
kind of method. Tliese paths whidi were enlarged 
in course of time, have served successively for the 
passage of horses and carriages. To this origin 
may be attributed the windings, and particularly the 
rapid slopes which the roads in many places pre- 
sent. We know, indeed, that the directions which 
are preferable for foot travellers, are in many cases 
very different from those which are suitable for 
horses and carriages. The limit of the slopes 
beyond which it would not be advantageous to follow 
the direct road, is much less restricted for foot 
travellers than for hordes, and for saddle horses and 
beasts of burden, than for the teams attached to 
wheeled vehicles. 

The roads destined for foot passengers, having 
been originally mere paths traced by the footsteps 
of the huntsman and the peasant, were turned aside 
from their natural direction by every obstacle which 
the nature of the ground presented, which obstacles 
are however now considerably diminished. Thus 
many roads were carried over heists to avoid 
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marshes^ whidi ^te now dried up and renidared 
passable ; others xieviated frop tbeir Batur^ c^cxur^se, 
that they might be made to C(»miiimicate with tbe 
fords of torrents and rivers, whilst these "^^tei:^ 
ccmrses can now bç crossed by the bridge?, whkh 
have been subsequently built in fevourable sitoiat- 
tions. 

When the niecesBity for more extend^ ^d^ aûd euy 
communica.tions increased with the prpgr^^ ; of 
manufactures and trade, the roads r^/ere gritdittatty 
enlarged and improved, ami pains were taken to 
render them more straight and to lessen the abrupt- 
ness of their turhs and slopes. But these worifis 
have been yery slow in their prr jgress ; they are yet 
far from, being com^deted ; a.nd the state of tfae 
roads in England still affords scope for the exerrâe 
of that spirit of improvement by which the En^isdi 
people are animated. 

In order to examiné rejjularly thé configuration 
of the roadSi we will consiiier^ following thé direc- 
tion of their length, first, tlie appearance they pre* 
sent when viewed vertically and horizontally, and 
next their transversal form, that is to say theu: 
profile. 

The three kingdoms of Gieat Britain no whçre 
present those immense plainiS, whose perfect level 
admits of roads being made horizontal akxig their 
whole extent. The English would not. even prefer 
level roads, to those which are varied by gentle 
slopes and by continual undulations. In Great Bri- 
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tnin, H in almost a gràerally received cpinkm, ÛêêX 
a pev^ly hcmzcmtal foad is more fittiguing both to 
borates «nd foot traveli^rs, than a road interspersed 
urith ^^^nde rises and Ms ; because it is said, the 
tHwnaikMi» of asoent, descent and level ground; 
Mqutring by turns the exercise of diiBferent muscles, 
afibrd rest to those which are for the moment least 
extrted, ana' successively bring ^em all info action. 
Qfeat Biititin i» divided throughout its viande 
Iwgâi by a diixin of mountains^ crossed by ninne** 
row roads. In carrying the xosidg over this chain 
of môui^nsy anc^ tko bills attadied to them, care 
has not always bei^ taken ta select the least d^ 
Vaited defiles, so thi^t the higl^st point c^ asomt 
m^kt be rendered k\s low aa possible. We fte- 
quentty meet with a:sscents and descents wht<À 
m%bt have been easily avoids, either by keefwing 
alc«g the brows of the hills, or by carrying the line 
of road through valleysi» whose oowse does not form 
a constder^^bte angle with the shortest course that 
m^t be raathMQfatica^lly traced oat*. For some 
time fmtA great pains^ ]tia.Te been taken to avoid these 
«8eles« asc^ts and de^scentsf , in Wales and in the 



* It will of course be iind turstood, that to the geometrical con- 
nderation of the length of t^he roads, must be added other consi<* 
' dttaÉyot» eekili Vit to tke aalni <» ct ike pouad, the eji pense^ '^^ 

t lit the moutttatneus part» of England, the slopes of the failU 
9l^iiw<» ^ ^lév* Sbiieveqr, tbfit^ ate roals ixk Dotoo^n 
aiKiatb^i: {Arts of En^la^ where the slofe^^ are between y^ 
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ntttii of Qrcafc Britain; but moxh 8tiU ramalmtob» 
dotie in tbô southern parts. 

In England, stagecoaches, private carriage and 
carts of light burden, proceed at a trotti^ ptee 
both in the ascents and descents of the road. Ënn 
the greatest slopes cannot therefore be very com»* 
derable. Edgeworth calculates that two degrees 
of indination are the ma^^imum of these slopM) 
and Mr. Telford has adopted this prc^rtion as the 
basis of his improvem^rts cm ^he road leading to 
Ireland, which passes through Wales and the islaml 
c& Anglesea. This road presented in many partSi 
ase^its of ^^ or ^, and in some places of ^ or even 
4^ per unit of horizontal length. In prqx)rti«i as 
these ascents were fatiguing, the descents were 
dangerous, particularly fi» v^des proceeding at a 
rapid rate. 

In France, notwithstanding all the iraprovemento 
we have made in our roads, we are yet fiw frem 
having reduced the slopes to the limite now pre» 
sented to the slopes in Wales. In proporticm as the 
pfc^ess of our trade and manufactiures, dMianda 
a more speedy, and secure course of communi* 
cation, the rapid slopes which are the evil of many 
of our public roads, will doubtless be diminished. 
We should henceforward lay down the regulaticm <A . 
not giving more than ^ to the most extendedl 
ascents, or more than -^ to short ascents. 

For some time past the English engineers who are 
engaged te diminishing the too rapid slopes of the; 
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old roads, have endeavoured to preserve the same^ 
degree of slope without interrupticm along the whde 
length of an ascent. However, when the ascent is 
long, it would be advisable to make [levels at cer- 
tain intervals, which would affc^d resting places for 
hors^ and beasts of burden. 

When it is not possible to avoid the ascent 
and descent of a rapidly-sloping hill, without con- 
siderably increasing the length of the road, the 
«immit of the elevation is lowered by means of cut- 
ting, and the materials thus removed are usually em* 
I^oyed in raising the lower part of the road. In 
districts where there are calcareous hills, the ascents 
and descents may be considerably diminished by 
ditdng ; for the material removed will supply lime 
to the whole neighbourhood, by which means the 
expense of the operation will be in part, and often 
entirdy covered. 

In the winter of 1817, when the dearness of pro- 
visions reduced niunbers of imemployed labourers 
\f> the lowest degree of misery, many great works of 
the above kind were undertaken : they had the two- 
fold advaaitage of improving the condition of the 
puUic roads, and rescuing the poor from the hor- 
rors of famine. This was turning even adversity to 
good account, in order to secure new and lasting 
sources of comfort and prosperity. 

We will now consider the direction of the roads 
in their horizontal point <rf view, that is to say with- 
out regard to their ascents and descents. Even con- 
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QûMÎd^i^ in this way, it will be found that ESogliah 
roads present numerous sinuosities, scnne very de- 
cided, and others gently undulated. Abrupt and 
dangerous turnings disfigure them in many parts. 
Socae of these inconveniences may even be attributed 
to the. social organization of the British people. 

It is well known that England is divided into 
numerous and extensive landed estates, the owners 
of which reside upon them durii^ a considerable 
porticoi of the year. In thc^ country residences 
they exercise aUnost all judicial and municipal func- 
tions. They thus possess the two-fold influence of 
wealth and magistracy ; and this influence they em- 
plçy to pr<Hnote their own personal interests, whidi 
are sometimes allowed to interfere with the publie 
good. They are doubtless solicitous to keep their 
roads in a state of perfect repair, because their own 
vehicles and those of their tenants must very fre- 
quently pass along them. But the patriotism of these 
individuals rarely induces them to allow the roads to 
be carried through their vast endosures, . and the 
public road frequendy takes a cc»asiderable turn to 
suit the convenience of some great landed proprietor 
whose fields happen to be situated in the direct line 
along whidi it would be most advantageous to carry 
the road. For spme years past the attrition of par- 
liament has been turned to the amendment of the 
inconveijience above alluded to. 

In order to accelerate and secure the improve* 
maats which may be effected in the laying out and the 

Vol. I. M 
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structure of roads, the best informed men who have 
written on the subject propose that from time to time 
surveyors should be appointed to visit the principal 
roads, and to determine the improvemmts that may 
be deemed advantageous to the publia These Mgu* 
lations might be sanctioned by act of parliament» 
and the magistrates might cause them to be eitecuted 
by parochial surveyors. 

In Prance we possess a body of general inspec* 
tors, who combining knowledge with independence 
may enable us to reach, by the opposite extremity, 
that middle course to which the English lode forward 
as to the point of perfection. For this purpose it 
would be suflScient to attach to the different territo- 
rial divisions of Prance, engineers who would iden- 
tify themselves with the interests of the districts 
whose works might be intrusted to them. In Book 
I. we have suggested the means by which these 
objects might be fulfilled. 

We have already observed that the English woukl 
dislike to have their roads in all parts perfectly ho- 
rlzoùtal. Roads exactly straight, whatever might be 
their ascent and descent, would be still more repug- 
nant to their taste. It is easy to account for this 
aversion, which has not hitherto been shared by the 
French. So long as the windings of a road do not 
form any very considerable angles with its direct 
course the straight road is very little shortCT than 
the wmding road. Consequently the latter occa- 
sions only a little extra expense fi» its construo- 
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tmk and suf^port; and the transports which we 
tnade upon it requite only a trifling addition c^tidcie 
and strength. Th«se little turnings produce an 
agreeable efifect for the sutroundittg soramry ; to that 
the toad becomes an craament to the country^ and 
the country itadf is e:i^bited to the best advantagt 
to the eye of the traveller^ who by the Cotirse of the 
road is led to those points which command the most 
pleasing prospects. Why should we neglect thn 
mode of enhancing the enjoymettt of the beautieé of 
nature, when in our cities we eoqpend sudi consi- 
derate sums in fUtile amusem^entS; and in |deasuits 
less pure and positive? 

We may add, that by girifig a gently winding 
direction to the roads^ foot passengers» hofstaMi, 
and travellers in open carriages are rdieved &om 
&e fatiguing and tiresome prospect of a eoutse 
which sé^ns inteitninable* 

Roads and Walks in Pleasure Grounds. 

In the art of laying out English pleasure-grounds^ 
that is to sayi the art of augmenting the beauties of 
nature by varied plantations, in cvder to impart to 
the &ce of the country an air of luxuriance» simpli- 
dty » grace; w grandeur, great importance is attadied 
to the dir^sticois giv^ to the paths and roads. These, 
by taking easy turns and iqppar^itly natural courses, 
ahttnately conceal and unfold ^e contrast and har- 
nuxiy of all th« bdauties presented by a rich and 

Mil 
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grand landscape. In those delightful situations 
where gardens, parks, and woods, neighbouring and 
remote estates, present such a harmony of effect 
that they seem to form but one vast domain, without 
barriers and without incongruities, care should be 
takai to banish all appearance of forms fixed by the 
odd calculaticoi of the geometrical compass, or of 
constraints imposed by a hand capricious even in its 
regularity. 

In the laying out of pleasure-grounds the object 
is to bring Ihe traveller to his destination, not by 
the most rapid but by the most pleasing course. 
There should be no appearance of unnatural and 
forced turnings in the road, along which the idle 
spectator strolls for the sake of gentle exercise 
and agreeable recreation, and not for continued 
fatigue. When we are surrounded by the beautiful 
scenery of nature, without even taking heed of the 
VAgue desire we feel to visit the most attractive 
spots, our course is not, as it might be supposed, 
arbitrary and entirely capricious. At pach new 
point of view some other point generally op^is upon 
us, and seems ta promise new sensations of a more 
forcible or a more pleasing kind. To this spot our 
imagination prompts us to repair, and thither the 
road or path, skilfully tra.ced out, should conduct 
us. To combine the prospects of an extensive tract 
of country— to contrive that they shall by turns excite 
curiosity, and produce on the mind lively or melan^ 
choly, imposing or pleasing impressions— to exer- 
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cise ingenuity in thus creating hwppy contraôts,— 
this ii^ the talent of adorning and displaying nature; 
and this talent may, without hesitation^ be ranked 
among the fine arts, since it has imagination for its 
means, and ideal beauty for its object. 

The English have not ocly paths and narrow 
alleys for visiting their parks and gardens on foot ;— 
the principal parts of their vast possessions are in- 
tersected by roads called walks *, which are suflfici- 
^itly wide to admit of the passage of horses and 
carriages. These walks are carefully covered with 
sand, or with a mixture of sand, and gravel. Enor- 
mous iron .cylinders are frequently rolled over liiem 
to render them firm and smooth. 

To enjoy these walks and rides in perfection, one 
should visit the country in fine autumn or summer 
weather ; for in England, even in the fruit season, 
the verdure and flowers retain the freshness of 
spring and the sweetness of their early perfume* 
When, seated in a light elastic open carriage, drawn 
by horses whose swiftness might have been envied 
at the games of Olympus, we drive along, sometimes 
beneath the shade of thickly-planted trees, and 
sometimes on the brow of a hill, whose declivity, 
gently imiting with the plain, unfolds a magnificent 



* They are^Iso called ride-roads. The English, who go much 
on horseback and in carriages, have a particular verb to express, 
this action, namely, to ride. We have no analogous \erb in 
French. 
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amphitheatre of fields^ gardens, meadowi, and 
jbre8ts,-)*and when without feeling our motion, we 
are transported to an open spttee smoothed with 
more art thsm the Hippodrc^nus ;--^^ thqutand 
varied and yet harmonious sensations take pos* 
session of the mind ; a feeling of repose in motion, 
and of security in a course in which we seem to be 
removed from the earth, produces a thrilling of pure 
delight throughout the whole frame; and at the mo* 
ment when nature smiles with her utmost grace, to 
rouse the soul to enthusiasm ! Well do I coiieeive 
why the wealthy inhabitants of Great Britain should 
hastily desert the gayest and most brilliajpt oapitals of 
Europe, for the sake of enjoying in silenoe and tran* 
quillity the innocent and delightftil pleasures which 
await them at home. 

In recalling these scenes to my mind, I feel the 
ftill force of their enchantment ; and yet, when 
they were present to me, they wanted, in my eyes, 
the charm which the enamoured Rinaldo felt to be 
absent even in the gardens of Armida. This charm 
is the happiness we experience at sight of the 
beauties of our native land, which immediately 
arouse feelings of noble patriotism, and revive the 
sweet recollections of our youthful years. In con- 
templating the sublime landscapies of England and 
Scotland, I could not, therefore, feel that which to 
thQ patriotic inhabitants of those çountriçs must 
constitute their highest attraction. 
The " Jardins" of Pelille, in offering to our 
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view m idea of the wibeUiihinenta of the owntry 
' in Engiltiid, hw produced amongst va iK)thiog but 
awkwaird and poot imitation». Our decorator* 
thought that the character ol an Sn^ii^h garden ccm<- 
sisted m presenting the QK>8t tortuoui roads, and the 
iftoet painfully worked«up groiindsi. In attempting 
to produce great eflfects upon confined stages, they 
have produced nothing but ridioiUous oaricaturea^ 

In Great Britain we never see a straight avenue 
leading from the public road to thoîie pretty modest 
residences called cotU^e^^ which hold a middle vmk 
betwe«i our chmmi&§$ and çHitmm, There are 
no avenues of trees ranged in ri^ lines as it were 
for the purpose of announcing these pleasure^houses^ 
or rather pahyoes» in which all the luxuriance of 
architecture wà sculpture seems to vie with the 
richness of nature herself* Instead of endeavouring 
to display the beauties of art from the most distant 
pobt possiUe, the EngUah endeavour to conceal 
tfaenL Nothing is more repugnant to English 
taste than those Ic^ and gloomy avemies which 
exhil»t, from the distance of a quarter of a league^ 
the front of the buildings and the fonnal fâantations ' 
before it ; whilst, on either side of these regular 
rows of trees, the eye perceives nothing but fields 
devoid of taste, and exhibiting a spectacle of deso- 
lation and barrenness. The En^sh country-resi- 
dence is, on the contrary, approached by a walk 
running between groves and carpets of verdure ; 
the different parts of the structure are discovered at 
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intervals ; but you do not perceive the whole edifice 
tintil you arrive at the point whence the vrfaole can ' 
be ccm^rised in a single glance, and which dévç- 
lopes just so much of detail as to allow no beauty 
to be diminidied or lost by the effect of di^anciB. 

This digression on gardens and pleasure-grounds 
will doubtless be pardoned. It is proper to com- 
municate to our countrymen, not only that Whidi is 
useful, but also that which may contribute to adorn 
the French territory. The land of the fine arts 
should exhibit beauty in the cultivation of its fields 
and plantations, as well as in the laying out of the 
public and private roads whidi intersect, in every 
direction, a country eminently favoured by nature. 
It is not enough that our towns should be the centre 
of talent and taste. Our country, adorned v^ith lux- 
uriant plantations and elegant structures, should 
present, sometimes, boldness and grandeur; some- 
times, simplicity and grace; thus reflecting the 
varied ^nd true character of a people, wJho are 
capable of reaching to the highest conceptions of 
science and the arts, without being the less sensible 
* to the sweet enjoyments of nature. 
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CHAPTER in. 

On the. form of Roads. 

Roads devoted to the public utility, whatever may 
be their degrees of importance, should all be laid out 
on the same principles ; but when ccmsidered with 
respect to their width, they present great degrees 
of difference, to which it is proper to devote atten- 
tion. 

The narrowest limits which the law permits to 
be given to bye-roads are as follows : — ^foot-paths 
six feet and a half; horse-roads, eight feet; 
carriage-roads, twenty feet. We have mçn- 
tioned (Book I. Chap. 2,) the regulations which 
prescribe the enlarging of these roads when ner 
cessary. Their width may extend to thirty feet. 
The highway^ may be sixteen feet six inches 
wide in the horse-road; the width of the foot- 
path and ditch together may vary from eight to ten 
feet. 

It is determined, by Act of Parliament, that, the 
width of the turnpike-roads shall be sixty feet, 
at the approach to populous towns. By some,, this 
width has been disapproved of, as being a great 
waste of ground. It has been observed that the 
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weeds which spring up alosig the sides of these 
wide roads» scatter their seeds over the adjoining 
fields ; and it has been suggested, that in those 
parts of the road which ppçient aa excessive degree 
of width, slips of ground on either side might be 
sold. The expense of supporting the road would, 
by this means, be diminished, the extent of culti- 
vated land would be increased, sites would be ob- 
tained for building houses for the labourers, and 
there might be reserved, beyoiyi the limits of the 
road, sufficient Bpace for depositing the materials 
necessary for the road work. 

Roads should be widest and most solid in the 
most frequented places; for example, at the ap- 
{Ncoaohes to the capital and to manufhoturing, 
trading, and sea-port townSé Finally, the road 
should in no part be so narrow as to render it dif* 
flcult for two vehicles to pass each other, whidi ii 
still the case in many parts of England. 

The Ekiglish roads present, indeed, the most 
striking inequalities in their width. In the neigh- 
bourhood of the capital, and in the approaches to 
the principal towns, the roads are (in conformity 
with the regulation above mentioned) sixty feet 
in width ; but at a short distance from the principal 
towns, it frequ^tly happens that their dimensicNos 
are reduced to eighteen feet. Before the great im* 
provem^its which bare recently been made on the 
road from London to Hdyhead, it was in sevwal 
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parts not so much as thirtem féet wida^. U 
laiisi, however, be observed, that the c^o^ot 
polieenregulatioQS respecting drivisg, sad the oaMi 
that is taken to keep the pubUç thoroughfare per^ 
feetly dear, enable the English, without inocmveni^ 
ence, to make their roads much narrower than ours, 
though they maintain fjt much more active trajISc on 
tnm* * 

We may close our r^narks relative to the width 
of roads^ by stating that the widening of the narrow 
parts of the roads in England is a subject to which 
the attention of trustees, and also of parliament, has 
lately been earnestly directed. In a few years 
h^ice the public roads in aH parts of the three 
kingdoms will be sufficiently spacious to afibrd 
fkcility to the conveyance pertaining to the most 
extensive trade. 

The French seem to have Men into a £tuh, the 
reverseof that which the English are now endeavour 
ing to ccHTeot. Many of our roads are extremdy 
extensive, and in many parts their width is out 
€tf all proportk>n to the traffic which is kept up on 
them. It is absurd to allow roads, in the least â^ 
quented districts, to preserve the same dimensions 
as those which lead to the capital and great towns. 



* When the principal foids do not 9X€eed twenty f^ Iq widd), 
it i$ aWçxved in En^jlwd, tlmt thç- meeting ct( vehicles driyipg at ^ 
rapid ra|e, and th^ pas3age of numerous flocks, occasion great 
trouble and delay, and frequently give rise to serions fteeidents. 
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Many persons,however, regard this excessive width 
of the public roads as a sign, and ahnost as an em- 
blem, of moral and political greatness. They judge of 
empires according to the amplitude of these superb 
and expaisive zones, as the vulgar judge of great 
noblemen, according to the breadth and glitter of 
the lace whidi adorns the liveries of their servants. 
Let us hope that in due time the progress of reason 
will banish these absurd opinions. 

Profile of Roads. 

On this subject we will be^n by giving a few 
details respecting bye-ways, for which so much still 
remains to be done in France. The plan of giving 
to these roads the same degree of elevation, or 
rather the same degree of depression towards each 
of their sides, soon occasions two deep hdllows to 
be formed, whidi get filled up with water ; while a 
third hollow is traced in the middle by the horses' 
feet, by which means tjiere is no dry path left for 
foot-passengers. The idea of making these roads 
incline only to one of their sides has, therefore, be^ 
adopted. By this means the highest side is at all 
times dry and passable to foot-travellers. This 
plan has also the advantage of rendering the ruts 
less inconvenient. Bye- ways from ten to twelve feet 
in width, whidi have been made to slope in this 
manner, have been found to be sensibly improved. 
I^ duriog the winter, water is likely to descend 
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upon the road fcom its upper edge, ta prevent 
inundation, it is necessary to dig a narrow diteh 
along this edge. In certain cases, wh^i the road is 
made, a lateral slope may be given to it, whidi 
throws off the water on the side whence the springs 
issue.. The same ditch then serves for carrying c^ 
the spring-water and the rain-water. 

Profile of Highways. 

In England, very few of the] lughways have only 
a single lateral slope. Some have two slopes, 
which descend from the sides to the middle, like 
thq gutters of many of our streets. The greater 
number, however, rise in the middle and fall on 
each side. 

The latter form is particularly remarkable in the 
old roads, whose great convexity renders carriages 
very liable to overturn. The inconvemence of this 
form was not so sensibly felt in those times when 
wheeled vehicles proceeded at a very dow rate; 
but it has become more and more serious in pro- 
portion as the rapidity of conveyance has been 
increased. The natural {Progress of trade, and of 
social communication, has, therefore, proved the ne- 
cessity of diminishing the convexity of roads. 

Advantage is now taken of the lessons of experi- 
ence ; but still much remains to be done, even in 
those parts, where, for a length of time, the interests 
of trade have most loudly caUed for this important 
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improvemtnt* In the neiglibourhood of London^ 
that is to say, in the centre of the most active 
traflSc» the roads are so ooavex, that carriages ate 
obUged to drive along a dangefêus slope^ unless 
thejr are able to keep quite in the middle of Ûié 
road. This is greatly owing to the bad plan cm 
which the roads are repaired. Enormous quanti- 
ties of gravel or stones are laid down in the middle. 
As it is known that these materials, owing to 
their spherical form, can never completely agglo- 
melttte and fbAn a solid body, it is supposed that 
enough win always fell towards the sides, by 
yielding to the pressure of the wheels. We shall 
presently see that this inconvenience is remedied 
by the new modes of constructing and repairing 
roads. 

It is observed in England, in favour of those 
roads which are perfectly level and slightly convex, 
that they, tetain mudi less water than that which 
lodges in the least ruts of the convex roads. It is, 
indeed, easy to conceive, that no lateral slope can 
be so great as to dislodge the wat^ from these 
ruts, and carry it eompletdy to the lower sides of 
the road. 

Accordisf to Edgitworth^ who has deyoted consi^aU^ altco' 
tioD to the works of the public roads, a new road should never 
have a greater curVe than that which is necessary to prevent it 
becoming concave before it has been used so long as to require a 
supply of fresh material. Mr. Telford, in the works wWch he 
h«s txecttttd^ and which f èftder the load froin Londos i0 DuUîp 
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m. model in ii$ kmdr has giveti for the traiuiyeM«l inclilu^whi, bo 
more than that which is produced by a rise of eight inches 
' in a width of thirty-three feet According to Mn M'Adam, - 
the engineer, who has introduced the new mode for repairing 
roads in England, it is sufficient to m&ke a fall of three 
inches, on each side of a road of thifty^three feet in width.^^ 
Ejtperienee, he t^yft» -proves that this slope, «llghl as it li* is 
iofficient for oanying off the water, and keeping the toad cob« 
atautly dry. 

From these details, it Will be seen that the 
English engineers have given to the roads consi- 
derably less curve than is made by the French 
engineers. This plan is att^ded with. great ad- 
vantage to carriages ; for when they proceed along 
a road that is not very convex, their wheels on both 
sides are almost always equally raised. Roads of 
a slight degree of convexity are also most agree- 
able to the traveller, as is evident from the fatigue 
that is experienced in driving for any length of 
time in a carriage along the side of a very convex 
road ; particularly if one happens not to be aerated 
in one of the lower comers of the carriage. 

As we have above observed, roads of a concave 
form are also made in England ; that is to say, 
roads which are less elevated in the middle than 
at the sides. Two toads of this kind, cme of which 
passes through Mersbam^ and the otheir situ^ed at 
a short distance ircwn that place, are said to ke^ 
better in repair than any other roads in the neigh- 
bourhood. Mr. Wilkes has made a cosicave road 
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at Bredon^ which, it is affirmed, keeps in perfedly 
good condition. (See Mr. Beatson's work on 
Landed Property.) 

There are roads made with longitudinal slopes, 
in sudi a manner that their profile mass may be 
perfectly horizontal. The advantages of this plan 
are : — 1st, the inclination of the plane along which 
carriages pass is a minimum, as weU as the fatigue 
of horses ascending, and the danger of horses 
descending ; 2d, when the road is horizontal in the 
direction of its breadth, the wheels on both sides 
equally support the weight of the carriage, and the 
axle-trees, naves, and spokes, sustain less wear 
and tear. 

The only diflSculty that can arise from this plan, 
if the road be rectilinear, consists in making at 
intervals, transversal conduits*, which may not 
occasion too great a degree of jolting to wheeled 
vehicles. If the road be, made to turn, the waters, 
in their natural course, will descend from the 
middle to the sides. 

There are cases in which the plan of single trans- 
versal slopes, which have already been described 



# To avoid the jolting occasioned by these conduits, it has been 
proposed to make, at certain intervals, transversal drains under 
those parts of the road, where the longitudinal slope is consider- 
able. See the Report laid before the House of Commons, by the 
Road Committee, in J 808. 
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in the article on by-roads, may be adopta on 
highways. Mr. Edgeworth, who recommends this 
plan, suggests, that a road traced, along the side of ^ 
a hill should receive a lateral slope, in a direction 
contrary to the slope of the hill. This plan would, 
particularly in turnings, greatly tend to obviate the 
risk of carriages in descending, being dragged by 
their weight, by their tangential force, or by the 
impetus of the horses, down the precipice on that 
side of the road which looks towards the lower part 
of the hill along which the road is traced. .This 
side of the road, riiore elevated than the other, vrith* 
out any transversal slope, and firmly covered with 
Stones, should be chosen by carriages ascending ; 
while the inner side, presenting a counter slope, 
and not covered wiUi stones, would acquire a degree 
of looseness very favourable to the draught of 
vehicles descending loaded. Finally, a fiDOt-path, 
raised against the upper edge of the road^ would 
serve as a barrier, and ensure the safety oS tra^ 
vellers. 

The counter slopes, which have just been de- 
scribed, are included in the regulations which were 
adopted respecting the road works in the county of 
Selkirk;, in Scotland*. In these roads, the counter 



* These regulations were drawn up by Mf. Alexander Mel*" 
viUe, fonnerly i^pêriivte&dent of the roads m Selkirkshire^ 
Vol, L N 
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glopa is 0qual to a twenty-fourth part ci the width 
oftiberoad. 

*' This plan," says a Parliamentary Rqport in 
whidi an aooount is given of the good effects it has 
|kroduced, '^ precludes the formation of ioe on the 
public way ; by assisting the current of air, it also 
prevents these roads from being obstructed by th^ 
accumulation of snow* Besides these advaofag^i 
the system affords a greater security in passing by 
the sides of precipices." 

This plan might be advantageously adopted in 
our departments of the Alps, the Pyrenees, 
Jura, ^c. 

The same regulations direct that a ridge of eartht 
nearly three feet in height, shall invariably be 
raised along the edge of the road* This is th^ 
)»08t sure and ecommcal means of preventing 
Olprriages, travellers, and horses, from fcdling down 
dangerous declivities* 

Foot Paths of Roads. 

S^le^ad i» now of all countries that in wbiob 
people travdi least on foot ; and yet, of all modem 
nations, it is that in whidi most has been, done to 
secure the comfort and convenience of foot-travel- 
lers. The smooth and well-beaten surfece of the 
public roads in England, renders than in general 
not les9 pleasant than easy for walking in aU their 
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parts. Hawever, to spare foot^traydl^s the troublé 
and fatigue of constantly standing aside to ai^id 
coming in contact with wheeled vducles, care has 
been taken to raise foot-paths* along the sides of 
most high roads, and particularly those in the 
neighbourhood of cities and towns. Strong posts» 
painted for the sake of preservation, are fixed up 
by the side of these foot-paths to prevent coaches 
and horses from encroaching on them. Dover» 
detected in the commission of this offence on turn- 
pike-roads, would be subject to a very heavy pe- 
nalty. It is curious that the same penalty is not 
extended to the commission of the same offence on 
open roads. 

It would be easy to make foot-paths on many of 
our roads in France, which are much larger than is 
necessary for the passage of wheeled vehicles. Such 
an improvement would be eminently usefiil to the 
peasant, the mechanic, the soldier, and the poor tra- 
veller ; and would call for sentiments of gratitude 
towards the legislature and the government f . May 
the prospect of augmenting the comforts of the 



♦ These foot-paths are from three to ten feet in width. They 
rise to the height of one foot above the horse-road, and in some 
few instances, even more. 

tTh€ Romans carried still farther their attention to the con« 
▼enience and comfort of travellers. At certain distances along 
the Roman roads there were benches on which the foot-passenger 
might sit down and rest, stones to assist the horsemen to mounts 
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]cmer classes induce the ministry and the govern- 
jneiit to unite in votmg and executing a measure 
irfaidi would be so highly useful and popular ! 



and fountains for slaking the thirst of men, horses, 8^. At present, 
«i^en in our public promenades and royal gardens, the benches 
Are being removed» and inferior officers blush not to deprive the 
public of these resting-places, in order that the chairs which they 
permit to be brought to these stations may be let at higher 
prices» 
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CHAPTER IV. 

Construction of Roads. 

DuRiNo my travels in England, I everywhere ad- 
mired the superior excellence of the roads, as (xmr 
pared with the generality of our 'own. Is Uua 
superiority to be, attributed to Nature or to Art Ï 
Undoubtedly Nature has, in this respect, done 
much in favour of Great Britain. The soil of most 
of the counties produces materials well adapted ta 
the construction of roadsr. The ground over which 
the roads are traced is, in many parts, naturally 
very firm, firom being composed of a mixture of 
sand, gravel, and flint, which, at the same time^ 
enables the water to filter easily through it, and 
thus leaves the road dry, almost immediately after 
rain. The climate of England too, though habi* 
tually damp, is not subject to those heavy torrents 
of rain which occasion such a rapid destruction' of 
the roads in more southern countries. 

These causes, however, are not sufficient to 
account for the excellence of the roads in Great 
Britain ; for, in many parts of the North of Eng- 
land, and in Wales, where heavy rains are firequ^it^ 
and where the waters run in rapid torrents, puldic 
roads have been constructed of a perfectly i^ood 
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quality. Indeed, even on marshy and clayey soils, 
roads have been formed remarkable for their so- 
lidity, durability, and dryness. 

One circimistanpe which dearly proves, in oppo- 
sition to the generally-received opinion, that the 
superiority of the English roads is not to be attri- 
buted to the excellence of the materials ~used in 
making them, is, that they are to be found in equal 
perfection, even when materials of the most diflferent 
nature are employed. In some counties, as for 
instance, in^ Essex, Sussex, Shropshire, and Staf- 
fordshire, they make use of flints mixed with sand. 
In Somersetshire, Gloucestershire, and Wiltshire, 
limestone is chiefly used. This substance cer- 
tainly offers but little resistance ; yet when properly 
prepared and well laid down, it produces a compact 
arid solid road, and binds more readily than any 
other inaterial. Its only defect, therefore, is its 
Want of durability. 

It is very remarkable that the great hi^ roads 
which tun into Lohdon, and which from their beauty 
are thé admiration of foreigners, are formed o£th& 
jtaof^i defective materials, and on this account are, 
perhaps, the Worst roads in all England, Thii* 
defect is rendered still more serious from the im- 
mense traffic carried on upon these roads. 

They are formed of a kind of gratel, composed 
of argil (clay) and small round flints. The spherical 
form of these flints prevents them from uniting like 
hràiiÈen stones, the^ flat suifacés t)f whidi com^ 
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togoâior and produce, by thé vôry pressure of ihé 
whceb» a compact mass which becomes doily mote 
and more sdidl 

The existence of some absurd laws and régula* 
tions fiemlers it impossible to supply the roads iti 
the neighbourlKxxl of London with good materials, 
rrhkh might easily be forwarded by the lliameSy 
<xr by the numerous canals which converge towardu 
the capital*. 

Ejtperience has proved, that to form roads of 
gravel mixed with earth» operates greatly against 
their solidity f. Consequently, before the grave! 
is laid down, care is taken to wash it well^ or to 



* Mf. M*Adam recommended that some facility should be 
âffiirdeé to tho importliti(m of chippiogs of granite from the 
quarries of Cornwalli Guernseyi and Scotland, He also 8iig«» 
gested that the shingles thrown by the sea on the coasts of Essex, 
Kent, and Sussex, should be brought to London by the Thames* 
These shingles, lihen broken, would form excellent roads». 

t On diis point (as it ié remarked in a Report of the Commis^ 
sîobers appointa to direct and execute the works of the roaA 
from London to Dublin,) all persons acquainted with the con* 
struction 6f roads are unanimous. The Commissioners, how- 
e^r, ob^eiNre, (Rep. p. 100) that many surveyors adhering to old 
pinions» suppose that the earth will cement the stones. They 
conceive that a compound of materials, partly hard and partly 
sdft, is better calculated to resist the pressure and friction of 
heavy wheels, than a mass consisting entirely of hard materiris* 
This is an absurd prejudice whi<À prevents the traffîs of the roads 
from becoming so active as it might be. Gravel m^xed with 
earth is always damp and soft, except during a few'days of the 
ymt ; aud* in this Maté of Iramkiity, by the constant pressure of 
th^ wheels it breaks as iast as ston^i bre»k iu » potter's mill 
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sift it Even then» it is observed, that the msàil 
<]uaiitiiy of earth whidi adheres to the pebbles in 
the gravel, is very prejudicial, lliiô circumstance 
is particularly remarkable vdien the gravel, after 
being takai from the pit, is not left f(»r a sufficient 
tittle to dry in the open air. The clayey eardi 
which it still contains, is converted, by the effect of 
the rain, into a mass of thick and heavy mud, 
which it is necess?ury to clear away; and this 
t^ration, whidi is vely expensive, might be 
avoided, by bestowing due attenticHx to the first 
çt^istruction of the road. This negligence, and that 
of not breakii^ the stones of too large a size, 
which are mingled with the gravel that is extracted 
from the bed of the Thames, have hitherto rendered 
the joads in, the neighbourhood of London, as we 
have before observed, infinitely inferior to those in 
many other parts of England. 

Experience demonstrates, that by the judicious 
employment of even gravel of the worst kind, a 
good road may be made. The Reading road in 
Berkshire has been rendered perfectly smooth, 
firm, and level, by the use of still worse gravel 
than that which is found in the neighbourhood of 
the capital. The wheels never make ruts on this 
rpad ^ any time or in any season, 
< The roads in the neighbourhood of London being 
extremely smooth, the traveller, in driving along 
t^i^n, free oi all inconveniaice &om jolting, con*- 
dudes without finlherexaxpiniation, that they are in 



Digitized by CjOOQ IC 



léaenaUfùrUoaSs. 185 

tHé foesÉ possible comlition ; but, driTers and post- 
màat^» £>rm a di£ferent opimon of them, lîiese 
roada have the fault of being extrraœly soft, par^ 
ticularly first after their construction and repair. 
For this reasc» the stage coaches, ^c.must be 
drawn by. horses of very supaior strength, to aiaUé 
them to proceed as rapidly as they do at a greater 
distance from the capital. Notwithstanding lltôir 
superior strength, the fatigue endured by these poor 
animals is so excessive, that they are jrendered 
useless in the diort space of three years ! The 
fiareigner justly admires the beauty of the horses 
attached to the public vdbiicles in the neighbourhood 
of Lc»idon ; but he is far from suspecting that the 
choice of these animals is occasioned by the yery 
defects of the road which is so magnificent in ap^ 
pearance, and so pleasant to the traveller. 

In those parts of Great Britain where the ma- 
terials employed in making and repairing the roads 
are of good quality, there are essential differences 
in the manner of uniting them» Thus in Scotland, 
where in all parts of the country the materials for 
road-making are abundant and cheap, many of 
the roads are rough, loose, and extremely expensive 
in thdr construction, because the materials are not 
used in a proper manner. 

Mr. M*Adam, one of the engineers who has 
most materially contributed to the improvement of 
the roads in England, and who has furnished us 
with many of the facts contamed in this chapter 
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atid the Buooeeding one, has proved, by the vmrka 
fttaôuted under his direction, that all roads loay be 
made to retain an equal degree of smoothness and 
solidity, during all seasons of the year^. The 
method introduced by Mr. M'Adam ensures the 
good condition of the roads as long as they exist' 
The only question that can possibly arise, will 
relate to the expense or durability of the materials 
employed, and not to the excellence of the road 
itself. 

The plan adopted by Mr. M'Adam, first in the 
neighbourhood of Bristol, then in the adjoining 
counties, and by degrees in all parts of England* 
has been completely successfuL Roads repaired 
on this plan have been found to be so superior to 
all others^ that by way df distinction, they have^ 



♦ When Mr. M* Adam returned from America in 1783, the 
works on the high roads of Scotland were proceeding. (The* 
turnpike-act relative to Scotland existed for nearly twenty years.). 
He then came to England and was appointed a commissioner of 
roads at Bristol. He became an engineer, and set about improving 
the public roads in the neighbourhood of that city. He com- 
menced bis labours in the year 1816, and they were crowned witk. 
the most complete success. During the spac^ of three years he 
repaired l60 miles of roads near Bristol ; yet the floating debt, 
contracted by the trustees of these roads, which exceeded 1,400/. 
was liquidated ; a considerable portion of the principal debt was. 
reimbursed ; and 2,790/. were lodged in the hands of the treasurer. 
Such were the effects of three years' good management on a 
portion of road which, during the twenty years it had been under 
tfce conirol of trustee», had. increased its debtto 43,000/. (^ 
Report of the Committee of 18JiJ>, pp. 1 a and 19.) 



Digitized by VjOOQ IC 



temted t)»3 vMm oi tbe invi^itôr. To JH^tcoda* 
fnize a road, is to repair and improrc it accoiriing 
to Mr. M'Àdam's method. 

Why should not we adopt this plan on almost all 
the roads in France ? 

M' Adam's plan consists m breaking into small pieces the 
stones which are employed in constructing and repairing the 
roads. This operation is performed by women and childr^, who 
sit down and break the stones with small hammers. No fragment of 
stone measuring more than an inch longitudinally^ or weighing 
mote than six ounces, is laid down on the joad *. For ensuring 
die observance of this rule^ the people who break the stones 
are furnished with sieves made of iron with circular iioles, similar 
to Uiose.tised by shot manufistcturers for ascertaining the calibre 
of bullets. £very piece of stone that will not pass through this 
sieve is laid aside. Besides this instrument, Mr. M'Adam fur- 
nishes all the overseers of the work with a balance and a weight 
for wei^ii^twoor three of the liM'gest fragments of eack heap 
of broken stonesi to ascertain that none exceed the specified 
weight. 

In order tto construct or repair a road, says the inventor of tbe 
plan' which we are now describing, a layer of solid materials 
of ten inches in thickness, is suBicient. This road will be 
capable of bearing all sorts of loads; whether, the soil over 
which it is made be firna or not Mr, M'A dam ev^n pce- 
£sni a soil consisting of a mixture of hard ami soft mateiials to « 



* In Sweden, where the roads are very fine, they are made of 
granite broken into fragments, none of which exceed the si^e 
limited by Mr. M'Adam. Edgeworth proposes, that all the 
piedes of stone should pass through a circular calibre of an in<rli 
andaha)fin4imi^tr» 
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perfectly haid loiL He observes, that on tke former, the roads^ 
are least liable to wear ; because they rest on an elastic bed which 
yields to very heavy pressure, and deadens violent shocks. On 
the same principle, an anvil laid on a block of wood, will last 
longer than if laid on a stone, 

' The following very remarkable example of this difference may 
be mentioned. The road from Bridgewater to Cross is partly 
made over a moveable morass, so that when travelling along it in 
a coach, one may see the water, trembling in the ditches on each 
side. After a slight frost, the quivering of the water, occasioned by 
the motion of the vehicles on the road, is so violent as to break the 
ice that is formed on the surface of the ditches. Adjoining the 
portion^ of the road made upon this marshy ground, is another 
part made on a bottom of calcareous stone. The expense o{ 
keeping in repair these two parts of the road is in the propoition 
of five to seven, though that part which is carried over the hard 
soil lies higher than the others. 

Even in making roads on a marshy soil, Mr, M'Adam does 
not recommend the use of fragments of stone weighing more 
than six ounces, without on that account rendering the road 
any thicker. He affirms that it will not sink into the soft 
soil, because, says he, the elements of which the road is composed 
unite together, and form a great, compact, and solid mass, which 
has no tendency to sink in one part more than in another. The 
thickness of the bed of materials, whiclr he would then propose to 
lay down, would vary only from seven to ten inches. According 
to Mr. M' Adam, five tons of broken stones laid in this way, on a 
marshy bottom, make as good a road as seven tons of stones, 
laid on a very hard bottom. Unfortunately, experience, instead 
of confirming this specious theory, has served only to prove! 
its error. 

The most distinguished engineers in Great 
Britain, have eagerly adopted Mr. M' Adam's ge- 
neral plans ; though they do not concur with 
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believing that the practice, hitherto observed, of 
laying down a bed of flat stones or faggots of wood, 
may be dispensed with. 

In repairing some parts of the road leading to 
Ireland, in places remote from quarries of hard 
stone, Mr. Telford has introduced a plan by which 
all thé gravel that can^lbe procured may be rend^ed 
useful, and which gives the utmost sdLidity to those 
parts of the road which are most frequented. The 
foUowing table shews' the place occupied by each 
lower layer, and 1^ each fraction of the upper 
layer. The width of the road is 



HiickneM 
«rtlM 




^ Small 


°"ïiSr' 


tnlMti. ' 


SnuU 
SMbM. 


8U««s. 
Gnvrf. 


S inches. 


8 feet. 


4feet. 


8feet. 


8feet. 


4feet 


8feet. 


8 inches. 


I^yer of Lime. 


6 inches. 


Layer of Gravel. 


6 inche». 


Layer of Lime. 




Clay serving as a foundation for the Road. 



In places where the foundation of the road is not 
very firm, Mr. Telford deposits a first layer ccnsist- 
ing of stones placed closely tqgether, their broad* 
est jside measuring nearly five inches, being laid 
downwaids. Above this layer is placed, according 
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as the nature of the situation may require, either 
^ well washed gravd, or stone broken into fragments. 
A second layer, nearly six inches in thickness^ is 
fi>nned in the same way. 

In some parts of Wales, scoriae, procured ftomthe 
fondaces of irop foundries, <^., and ashes^ obtamèd 
from the stoves of steam-engines, are used instead 
(^gravel and fragments of stone. These calcined 
materials form roads no less firm than dura]3le. 

In certain parts of England and Irdand, where 
there is a want of good materials fç>r road-making, 
clay baked like brick, and afterwards broken into 
fragments, is employed for that purpose. But this 
custom must necessarily become more and more 
rare. In a country where fiiel is exceedingly ex- 
pulsive. 

It is of the utmost importance to raise the ground 
over which the road is laid, in places which are sub- 
ject to inundations or great damps. The "RnglisTi 
have executed several woiks of this kind, whidi are 
wdl worthy <tfattenti«i. For examjde, theHdloway 
road has been raised between six feet and a half 
and ten feet over a length of about six miles. This 
work, vast as it is, was executed by a trust. 

In laying out roads on marshy or soft ground, it 
is necessary to adopt every possible means of 
' drainmg them, by digging deep ditched on both 
sides, in a direction parallel with the road. At 
least one year should be suâbréd to dapse, to afford 
these ditohes tiioe to produce their due ^bet, be$[H*e 
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the road-works are coimnenced. If the foundatioii 
be very maraby it will sink considerably by the 
draining ; and tiiis sinking will be nioret)r leas in 
different places, according to the nature of the iK>il, 
and the depth of the marsh. The caTities {md hoir 
1CW9 are filled up ; and as mudi turf as can be pio- 
çujred in the neighbouihood is laid down over the 
foundation thus prepared. The horse-road is co- 
vered with a layer of sand, or any oth^ shmlar 
matwial, through whidi water may pass. This 
layer, whidi is fnnn ten to twelve indies i» 
thidcness, is pressed down with the roller^ and 
the road is thus &iished* If the ground be not at 
first sufiidently hard to bear the weight of horses, 
men are employed to drag theroUer. 

Mr. Patterson recommends that the following 
method should be observed in laying out a road on 
a very damp soil, or in a situation where the ground 
is liable to be inundated by springs'. A ditch 
should be dug, as narrowas, possible, and firom 
two to three feet in d^th, running along the 
middle of the road. This ditch should be filled 
with stones up to a level with the surface of 
the road ; the stones at the bottom being about 
six inches in diameter. From this principal 
drain there should branch out, at intervals, subter- 
raneous drains, constructed in a similar way, to 
carry off the water into the ditches at the sides of 
the road. 

In some places the subterraneous aqueducts for 
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keying the roads dry aire made in the following 
manner: — ^after digging to the depth of from 
four to eight feet; a layer of Êtggots of bram- 
bles^ two feet in thickness, is placed at the bottom 
of the hollow ; above this is laid stubble or tur^ 
and the whole is covered over with a layer of earth. 
These aqueducts are nearly three feet in width, 
and they last for the space of twenty^five years. • 

In uame parts of England, when a xoad is made 
upon a marshy soil, it is customary to plant brandies 
of willow closely together, between the ditches and 
the road, in order to strengthen it in those parts, 
and to prevent carriages, <§t;., from overturning into 
the ditches* This {dan perfectly answers the pur*- 
pose for which it is intended. 
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CHAPTER V. 

Repair of Roads. 

In the preceding chapter we have shewn that the 
roads of Great Britain do not owe the high reputa- 
tion they have so long enjoyed, to any qualities of 
soil or climate favourable to their preservation ; for 
in those parts of Great Britain where the soil is least 
advantageous, and where the intemperance of the 
season is most severe, the roads are in as good 
conditions as in places where nature has been 
lavish of her gifts. The quality of materials, though 
doubtless an important point, is not the essential 
cause of the superiority of the public roads in 
Great Britain ; for even in places where the traveller 
is most struck with this superiority, the materials 
are least suitable for the construction of good 
roads. 

Surely it will not be said that England possesses 
materials preferable to those of any other country 
for constructing edifices, ship3, carriages, and ma- 
chines, and yet in England all these things present 
an appearance of newness, neatness, and even 
beauty, which is only observable in a partial 
degree, and among a very few of the other nations 
of Europe. It is with works of evejry kind as with 

Vol.!. O 
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the roads in England ; the 'constant appearance of 
per£9Cti<xi which they exhibit must be attributed to 
the unremittii:^ attention which is bestowed on their 
repair. 

On this point a great question of public and do- 
mestic economy presents itself* Is it advantageous 
either to the state or to private individuals, for the 
preservation of objects of any kind, to adopt the 
method ol making considerable repairs at long 
intervals ? Is it, on the contrary, better not to wait 
until decay be far advanced, but to repair daily the 
injury occasioned by the perpetually destroying 
band of time? 

Independently of every other consideration, it 
appears to me possible to prove, by mere calcula- 
tion, that in the long run, the plan of constant and 
careful repair costs less than the plan of vast re- 
pairs, executed on woiks which have long since 
been rendered imperfect, either by use or by the 
natural effect of time. 

It is remarkable that the most economical nations, 
and those who best understand their pecuniary 
interests— for example, the Dutch, the Swiss, and 
the EngUsh, adopt, with universal accord, the plan 
of keeping up constant repairs *. On the contrary, 
people who are less calculating and provident, as. 



♦ In the two first parts ci the preceot work, entitled MUUmry 
Power and Naval Power y Bnd in the memorial on the Progress of 
Naval Architecture in England, published by the Royal Society of 
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fer instance^ the Italians, Portuguesei Spaniards, 
t^c.i usually wait until a thing is gone to ruin before 
they set about repairing, it. In dififer^t parts of 
France, according to the character of the inhabitants» 
and the degree of advancement they have made in 
industry or domestic economy, we may observe 
differences analogous to those which we have just 
pcnnted out as existing in the several nations of 
Europe. 

In addition to these general considerations, it 
may be remarked, where the plan of constant repair 
is adopted, all buildings, public works, and ma«* 
diines present an appearance of freshness and soU^* 
dity, which bears evidence (rfthe wealth, regularity, 
and prudence of private individuals and the 
government 

When, in my travels in England, I visited those 
places in which the coal smoke does not blacken the 
walls so as to give them very soon the s^nldaAce of 
age, I was always deceived by appearances* Thç 
exterior of the buiklings seemed so perfi^ct and so 
seldom exhibited those traces of decay which, in 
all other countries, reveal the old age of structures, 
that I fancied all the edifices I saw had bera rec^otly 
built ; and I was not a little surprised when I came 
to be informed of their real age. 



London, I have endeavoured to show that the plan of constiinc 
repair^ adopted with respect to military structures, artns, and 
•hips, is to be preferred for thjB sake of utility and economy. 

02 
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It must be acknowledged that this careful system 
of repair does not produce, in the architecture of a 
nation, those picturesque effects which a lover of 
the fine arts admires in the partial decay of build- 
ings and public monuments. In England, the works 
of nature and art are kept perfectly distinct from 
each other. Thus vegetation, which is so luxuriant 
in the fields, ^c, is rigidly proscribed on the walls, 
on the roofs, and even round the windows of Gothic 
edifices. Excepting a few remnants of churches 
and monasteries, the last vestiges of a faith which 
has been abolished for three centuries, there are in 
England scarcely any ruins, save artificial ones, 
raised on well mowed lawns or carefully sanded 
terraces. These tottering structures are erected 
with no less solidity than a family mansion ; and no 
less attention is devoted to their repair than to their 
construction. The spectator need feel no appre- 
hension on the score of these ruins ; he may be 
assured that they will always present the appear- 
ance of decay in the same degree. 

But however amusing it may be to contemplate 
this, perpetual conflict between the attacks of time 
and the resistance of man, it is still more interesting 
and important to observe, that in Great Britain, 
buildings, machines, and instruments of every kinjd, 
are kept in so perfect a condition, as to be at all 
times fit to answer the purposes for which they 
were originally created. Thus it is, that throughout 
all England, with the exception of a few districts, 
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where great obstacles s^re to be surmounted, the 
roads are how kept constantly smooth and firm. 
Hence arise a saving of expense and a degree of 
regularity, which are very advantageous to trade 
and to the public service. The smallest possible 
number of horses, drivers, and carriages, suffice for 
the conveyance of travellers, ^c, and this very 
economy, by the facilities and advantages it pre- 
sents, serves to augment the traffic on the public 
roads; 

Independently of the great annual repairs for re- 
newing the materials when worn out by friction, 
and for elevating the road when it sinks by pressure, 
the roads in England receive continual attention 
from workmen who are kept constantly employed 
at different parts of them. In winter, when the 
rains and fogs* convert the pulverized materials 
into a thick and heavy mud, this mud, after being 
scraped from the middle of the road, is heaped up 
along* the sides and afterwards carried away. It is 
often used for manuring the neighbouring fields. 
New materials are not laid down on the road, nor 
are the ruts which may begin to appear filled up, 
until after the dust and mud have been carefully 
removed*. 

During a great part of the year the damp climate 



* The mending of the road should take place immediately after 
the removal of the mud, and while the ground is still impregnated 
nvitbw^ter. 
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of Great Britain keeps the roads in a state of liumi- 
dity which operates very much against their preser- 
vation. We mentioned in the preceding bode, that 
the law has provided measures for removing from 
the sides of the public roads, the trees which may 
intercept the rays of the sun, or impede the free 
euirent of air, so useful for drying the roads in 
damp weather, and sweeping iaway their dust in 
time of drought. 

Though a degree of damp merely sufficient to 
form slimy mud, and to soften the solid substances 
which lie beneath this mud, is found to injure 
the road», and to impede the rapid passage of 
wheeled vehicles ; yet, on tlje other hand, an abun- 
dant supply of water produced by heavy rain, or by 
artificial means, is considered to be useful, not only 
as affording facility to driving, but as tending to pre- 
serve the road. When the road is thoroughly 
washed, the mud is carried off in winter, and the 
dust in summer. At the expiration of a few hours, 
even after a succession of rain, the road is found to 
be dry and perfectly firm. 
' Some roads are irrigated during summer, for the 
purpose of laying the dust with which they are 
covered, and which would become mud in rainy 
weather. It has been proposed to ndopi the^same 
method after frosts, and when the atmosphere is 
impregnated with damp. When the substances 
pulveris5^ by friction have been thus moistened, it 
is very easy to sweep or scrape away the fluid mud 
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that bas been fonoed, and which lias not a runoff 
of itself. 

Hitherto the English have by no means pursued 
the best methods for keeping their roads in good 
condition. TTiey have, in consequence, found it 
necessary to expend enormous sums of money ^^ 
But by means of these sacrifices, the object they 
vrere intended to fulfil has been effected, though by 
fûllowiùg imperfect methods. 

To afford an idea of these expenses, it will be 



* Some idea of the amount of the money expended in thk way 
may be formed from the following particulars, furnished by Mr* 
Walker, the engineer of the Commercial Road, which leads from 
the City of London to the East and West India Docks. (See th« 
Report on Roads, made by the Committee of the House of Com-* 
mons, in 1818.) '' On examining the turnpike-roads in the vici« 
nity of Ix)ndon/' says Mr. Walker, " I found that the materials 
employed in repairing them seldom remain on the ground more 
than a month or six weeks in winter, before they are reduced to 
powder, and then swept from the road. In summer, fresh graTel 
is laid down on the middle of the road^ and then dispersed over the 
sides. This very well answers the purpose of preserving the roads 
until the rains of winter convert this pulverized gravel into a kind 
of mud, which is speedily transformed into an imperfect fluid, and 
is scraped away. It is necessary that this work should be con- 
tinually repeated, so that carts bearing loads of eight or ten tons 
may not pass over substances which are incapable of bearing such 
a weight. If this method be not adopted, brick, and even the 
hardest stones would soon be reduced to powder.^ It is no{ 
surprising to find," adds Mr. Walker, ** that the annual repair of 
the roads in the neighbourhood of London cost nearly 1,000/, per 
mile. The road managed by Highgate trusts, which is twenty 
miles long, requires, to keep it in good condition, an annual sup« 
ply of 10|96l loadf of materia^ at six; shillings per load. 
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oolj necessary to present an. account of the annual 
revenue and debt of each trust in a road of upwards 
of 150 miles long. The amount of: the debts will 
shew that the.revenue, enormous as it is, is not suf- 
ficient to. cover the repairing expenses. (See 6th 
Report of the Commissioners of the Road from 
liondon to Holyhead, made in the year 1819. — 
Appendix, p. 132.) 



TRUSTS. 


MUes 
on 

roads. 


Nnmber 
ofmUes 
in each 

, trust. 


Debt. 


Interest. 


TolU. 


Neat 

revenue 

per 

mile. 


1. SJirewsbary District of W^Uing 
S. W«Uington do. and its branches 

3. Sbifiball do. and iu branches. . . 

4. Wolverhampton and its branches 

5. Bilston and Hednesbory 

their branches i 

7. Birmingham and StouebHdge . . 

8. From Stonebridge (o Donchurch. 

10. Frdm Stratford to Hockliffe . . . 

11. Vroïa HockUffe to DnhsUble . . . 

13. Salât Albans and Sonth Minis . . 

14. Whetstone 

15. Highgate and Hampstead .... 


7 
7 
4 

14 • 
3| 
7è 

81 

19 
S9 

14 

IS 

"è 

4 


7 
.21 
lOi 
S6 
11 

44i 

H 

19 
S9 
14 

12 
11* 
H 
SO 


4,060 
1,900 
S40 
3,856 
8»523 

3,900 

6,517 
300 
* 6,000 
1,200 
6,040 
5,100 
5,97S 
S,100 
7^ 


SOS 
95 

IS' 
193 
186 

145 

386 

15 
S50 

60 
80S 
855 
898 
105 
395 


£. 
705 

1,305 

650 

1,710 

1,848" 

8,085 

1,899 
1.687 
3,563 
l,7« 

8,805 
1,940 
8,510 
3,880 
11,536 


• 72 

58 

. 68 

58 

111 

134 

111 
88 
114 
180 
448 
140 
198 

*^ 
557 


154i 


216i 


65,603 


2,779 


38,010 





Mr. M^Adam, of whom we have made mention in 
thé preceding chapter, has been no less successful 
in his methods of repairing and. supporting joads^ 
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than in his plan of constructing them. He has 
fonned a correct idea of the connexion which must 
exist between these two branches of road-work. 
He observes, that a road which has been originally 
well made will always be easily kept in repair. It 
will never become either soft or rough. The materials 
with which it is covered will, of course, wear thinner 
by the friction of the wheels, but the road will still 
be in good condition. It will only be necessary to 
add, from time to time, a certain quantity of material, 
prepared in the same manner as that which was 
employed in making the road. Between the first 
construction of the road and the great periodical 
repairs, no other expense will be incurred, except 
such as may be necessary for keeping the rain- 
water drains in good condition, and for rectifying 
any accidental damage that may occur, indepen- 
dently of the wear and tear occasioned by the con- 
tinual friction of the wheels. If these methods be 
adopted, adds Mr. M* Adam, trusts will no longer be 
burdened with the continual expense occasioned by 
vain and repeated efforts to improve the public 
roads. 

We subjoin an analysis of the instructions drawn 
up by Mr. M* Adam for repairing roads which have 
been constructed on thé old plan. The same in- 
structions may be followed in France, whenever we 
may set about improving our roads. They were 
published along with the Report relative to Public 
Roads, made by a Special Committee<^f Uie House 
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of Oonunons, in 181 L Since that period experi- 
ence has enabled Mr. M^Adam to bring his plans 
to perfection. 

Every road should be made of broken stones, without any mix- 
ture of cl»y, lime, unctuous earth, or any other substance which 
powerfully retains damp, or which is liable to decay by the effect 
of frost. Nothing should be thrown over these stones with the 
view of makipg them adhere to each other. They will, by com<- 
bining their angles and joining their flat sides, form a compact 
whole, and present a smooth and solid surface, \i^ich cannot be 
injured by any variations of the atmosphere, or disfigured by .the 
action of the wheels, which will roll over it without jolting, and 
consequently without experiencing or occasioning the least 
damage. 

It is not necessary to repair one of these roads until the layer 
of stones of which it is composed, be reduced to less than 
nine inches and a half in thickness. The large stones that 
m^y adhere to the old surface must be taken out, and dragged to 
the sides of the road : for this purpose, a strong rake is used with 
teeth nearly three inches in length, ma the same instrument serves 
to spread the stones equally over the road. A proper form is 
given to the profile of the road*. These preparations being 
ended, and the large stones collected along the sides of the road 
being reduced to fragments of six ounces in weight at the most, 
they are spread over (he surface which they are intended to cover. 
On this operation depends, in a great measure, the goodness of the 
whole work^ Each shovel-AiH of «ti^nes which is laid dow^i on 
the road, should be spread over 2^ considerable space; and t^here^' 
fore the shovel-fulls are thrown down at a considerable distance 



♦ When the road is completely repaired, the qonvei^ curve 
which its profile presents, should not have a greater ri:$e in the 
middle than three inches over a width of about thirty feet, which 
makes, as we have observed in ch. 9 of the present book, one-lSOth, 
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Aram etcli other. The xad should not be impaired all at once» 
but by separate portions, each portion measuring not more than 
about sef en or ten feet in length. The work is executed by a 
party of five meti, stationed abreast, and occupying the whole 
width of the road. Two of these men rake out and range along 
the sides of the road ; the large stones, which are afterwards 
broken by the others. As soon as they are broken, they are care- 
fully spread over the portion of the road above-mentioned pre- 
pared to receive them». This portion of the labour b«ng ended, 
the next is begun. 

If the materials of the old road contain gravel mixed with earth» 
they must be carefully sifted> for the purpose of separating the 
earth. 

In order to cover with broken stones a road which is firm, but 
worn out by use, the surface of the road, which has been hardened 
and smoothed by the action of wheels, should be raked up and 



• There are, however, some exceptions to these rules laid down 
by Mr. M'Adam. For example, the road from Bath to Ciren- 
cester was composed of stones which were too large, and which 
it was found neeessary to break into smaller fragments. But the 
stones were so friable, that they were pulverized by the strokes of 
the hammer. To repair this road, Mr. M'Adam recommended» 
that all the rough parts should be levelled, and the surface made 
perfectly smooth ; then, that the materials which composed the old 
road should be worn out by the friction of the wheels» and after- 
wards replaced by a better kind of stone properly prepared. In 
the Bath district, a portion of the road was paved ; and there would 
have been no advantage in taking up the pavement, and making 
the <road on a new plan. At Egham, in Surrey, it was found 
necessary to take tip all the materials composing the old road, in 
arder to separate ^om them the small portion which was suffi- 
ciently solid to be employed in making the new one. This preli- 
minary operation was certainly expensive; but it was the only 
expense incurred in substituting an excellent road for a ytry bad 
one. ~ , 
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well clcaDed, Thi3 procîess facilitates the adhesion of the iiew 
materials with the old ones ; on the same principle, a stone wall is 
chiselled out before a fresh coat of plaister or cement is laid on. , 

Until a road thus repalired acquires a certain degree of firmness, 
ruts, more or less deep, will be made on it by the passage of the 
wheels. To remedy this defect, an attentive labourer should be 
employed in filling up the ruts for some time ^ter the first repsâr 
of the road ♦ • 

The heaviest stones are first broken into large pieces, and ranged 
in heaps to be afterwards chopped into fragments, not exceeding 
six ounces in weight. This last operation is performed by 
women, children and men, incapable of bearing fatigue. They 
seat themselves on the ground, and break the stone with light 
hammers. 

The use of light hammers, and the easy position assumed by th^ 
labourers, has occasioned a reduction in the payment of breaking 
stone. To reduce a ton of large stones into fragments not ex- 
ceeding six ounces in weight, now costs no more than ten pence 
or one shilling. It was customary to pay half as much again f, 
or even twice as much J, for breaking large stones, according to 
the old plan of road-making, into pieces of twenty ounces, than is 
now paid for breaking them into small fragments of six ounces. 
People are very eager to be employed, even at this reduced price, 
for the labour with heavy hammers being perfornied by men, and 



♦ It will be interesting to know the expense of the labours which 
we have just described. For repairing a rough road, breaking the 
large stones which occasion unevcnness, laying down the broken 
stone, clearing the drains, in short rendering the road the same as 
new, the expense varies from one penny to two pence per nine 
feet square. This variation of expense depends on the qyantity 
of stone which it is necessary to break. 

t In the neighbourhood of Bristol. 

. X In the co^nty of Sussex, 
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that with light hammers being easily executed by women and 
children; this divi&ion of the work enables whole families to find 
employment. 

, In Mr. M'Adam's enumeration of the advantages of his system, 
he observes that the quantity of stone necessary for the roads is 
diminished. This is a considerable saving of expense, particularly 
with regard to the horses and carts employed in conveying. The 
chief portion of the sums expended on the construction and repair 
of the roads, is now paid to labourers of every age and of both 
sexes^*. 



♦ For example, in the district of Bristol, the repair of the roads, 
which formerly cost three times more for the labour of the horses 
than for the labour of the workmen, now cost three times-less. It 
has been proved by correct accounts, kept for the space of six 
months, that during that period, 3,088/. have been paid for the 
labour of men, women and children; while only 1,025/. have 
been paid for the labour of the horses. (See M*A dam's Remarks 
on the present Sj/stem of Road-making J) 
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CHAPTER VI, 

Wooden and Iron Rail-Ways. 

Under the name of rail-ways, I include all roads 
on which wheeled vehicles move along rails, dis- 
posed in such a way as to facilitate the draught. 

Wooden Rail^Ways. 

These roads were at first used for the conveyance of 
coal and ore, both within and without mines. So 
early as 1671, wooden rail- ways placed longitudi- 
nally on transverse slopes, were employed in the 
neighbourhood of Newcastle. In France, wooden 
rail- way s are still used in the coal mines of Auzin, • 
. and in the lead mines of Poullaouen. We might 
apply this plan to many important purposes — for 
example, for the conveyance of timber for ship- 
building, when it is too far removed from water- 
courses to be transported by the usual means. 

Iron Rail-Ways. 

The general improvement of manufactures in 
Great Britain, which has occasioned iron to be sub- 
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stituted for wood, in a multitude of ways, has givexi 
rise to the use of iron rail-roads. They were 
originally introduced in the great foundery of Cole* 
brook Dale, about the year 1786, The first idea of 
this improvement is attributed to Mr. John Curr, 
civil engineer of Sheffield. Mr. Jessop was the 
first engineer of celebrity who made use of iron 
rail-ways in the south of England. 

We have already shewn the advantage derived 
from the use of these rail-ways by land and by sea, 
for the conveyance of the materials employed 
in constructing the Plymouth Breakwater. (See 
Force Navale.) In treating of commercial c<mvey- 
ance, we shall notice many other uses of these rail- 
ways, no less advantageous and interesting. 

At the time of my first visit to Great Britain, 
it Was calculated, that in the neighbourhood of 
Newcastle, there were two hundred and twenty-five 
miles of iron rail-ways along a space of twenty-one 
miles long, and twelve broad above ground; and 
those below ground were not less extensive. In 
Wales, iron rail- ways are very much used for con- 
veying ore and coal from the mines to the furnaces, 
and iron and coal to the canals and ports. The 
rail-way from Cardiff to Mertyr-Tydwil, is thirty- 
six miles long. In Glamorganshire alone, there 
are three hundred miles of rail- ways. 

The rail-ways in Scotland are highly important, 
as. well on account of their extent as for the advan- 
tages they afford to trade : such, for example, is the 
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road from Kilmarnock to Troon. Next to this, the 
most remarkable are the rail-ways of the Carron 
iron-foundry, and of Lord Elgin's, Mr. Erskine's, 
and Sir J. Hope*s coal mines. A plan has been 
proposed for making a rail-way from Berwick to 
Olasgow, along a line of one hundred and fifty 
miles : the execution of that part of the road lying 
between Berwick and Kelso, is already authorized 
by act of parliament. 

There have been numerous suggestions for 
making iron rail- ways in the neighbourhood pf 
Edinburgh. It has been proposed to connect the 
capital of Scotland, by a well-arranged plan of rail- 
ways, with the counties of East Lothian, Berwick, 
Roxburgh, and Selkirk: this would be attended 
with immense advantages to the agriculture and 
trade of the Lowlands. Mr. Robert Stevenson is 
the projector of . most of the plans of this kind, 
which for some years past have been proposed for 
tlie adoption of capitalists. Many of these will no 
doubt be carried into execution. The reports 
which explain these plans, together with the cir- 
cumstances on which they are grounded, are highly 
interesting frcan the numerous facts and hints which 
they contain. We take this opportunity of express- 
ing our gratitude to Mr. Stevenson for the very 
obliging way in which he communicated his plans 
to us : his civility has only been equalled by that of 
our friend Mr. Telford. 

In treating of cwveyance, we shall enter into 
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many details relative to the construction of the 
wagons which are used on iron rail-ways. 

Laying out of Rail-Ways. 

Though rail-ways are always laid out on the same 
principle, y^t they may be considered under two 
points of view essentially distinct : 1st, when there 
is conveyance in one direction only ; 2d, when con- 
veyance takes place in two opposite directions. 

In the first case, the most simple method is to 
raise vertically, by the help of machinery, to the 
summit of the inclined road, all the loads which are 
to be conveyed. The wagons have then only to 
descend from the summit. 

When it is only necessary to descend, in order to 
convey loads to rivers, canals, or high roads, what- 
ever be the distance, the conveyance may be 
advantageously effected by the help of well-con- 
structed rail-ways. In this manner, rail-ways 
might be employed in France with the best success, 
for the conveyance of timber for ship-building, ^c, 
in situations which are so high, and so remote from 
any river, that timber cannot, without too great an 
expense, be conveyed by ordinary roads to water- 
courses, along which it may be floated. This is an 
object of the utmost importance to our naval power, 
our maritime trade, and various other branches of 
our national industry. 

Whatis the most advantageous degree of inclina- 
tion for rail-ways? That which enables loaded 

Vol. I. P 
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carts to bo set in moticm by the mere e£feet of 
their weight A horse, drawing a file of carts alcxig 
this declivity, has only to exert the degree of 
strength necessàfy to overcome the inertness of 
the mass hç bsis to drag, and the little impedi- 
ments oQcasiwed by any slight roughness of the 
load. 

The number of loaded carts whidi a hwse is 
able to draw, is equal to the greatest number of 
empty carts which the same horse can draw back 
again alcxig the same road. Thus, the greater the 
inclination of the road, the horse has the fewer 
carts to; draw down at each journey. Hence it is 
evident, that there is a certain degree of inclination 
more advantageous than any other; namely, that 
which requires all the strengh of the horse, either 
in ascending or descending. The heavier a cart is, 
the less is the degree of declivity along which it 
will descend of itself» and the gi:eàter is the number 
of empty carts which the horse is able to draw badk 
again up the ascent. In this point of view, there is 
a great advantage in anploying large carts. Those 
used in the neighbourhood dT Newcastle, whidi 
carry sixty hundred weight, and weigh thirty-six 
hundred weight, are preferable^ to those used 
in the vicinity of Glasgow, which carry only 
seven hundred weight, and weigh about three 
and a half. 

On a well-constructed horizontal road> a gocd 
horse may draw as much as nine tcois. 
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In places where the declivity is greater than is 
necessary to set the carts into a tegular and mode- 
rate degree of motion, the motion is checked either 
by a bridle, or by a retarding system, which we will 
describe in treating of conveyance on iron rail- 
ways. 

Inclined Planes. 

This is the name given to those parts of roads, 
where the declivity being very great, renders the 
aid of machinery necessary to make wagons ascend 
and descend. The construction of these inclined 
planes is similar to that of other parts of rail- ways. 

According to the principles which have just been 
laid down, a horse employed in descending an iron 
rail- way on an inclined plane must exert his whole 
Strength to draw a certain number of wagons back 
again up the ascent. If the nature of the ground 
render it necessary to vary the inclinations, this 
should be done in such a manner, that each declivity 
may be suited to the movementof a certain number 
of wagons. The rail-ways should run in right lines, 
forming rectilinear polygons; or in curved lines, 
each having the same degree of declivity throughout 
its whole length. The various degrees of inclina- 
tion which should be given to the road may be best 
decided by experiments. 

To save the loss of time occasioned by useless har- 
nessing and unharnessing; it is only necessary ta 
give to each part of the road, presenting an uninter^ 
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rupted slope, such a degree of length as to form a 
relay. The number of horses employed in the con- 
veyance should be in an inverse ratio to the number 
of empty carts which they are capable of drawing up 
the ascent, and to the time they occupy in passing 
from one relay to another, either in going or return- 
ing. By this means, the same number of carts will 
move along all parts of the road in the same space of 
time, and the horses and drivers will never be 
obliged to wait for those which follow or precede 
them. 

In laying out rail-ways, it is necessary to avoid 
ascents and descents, except, of course, where local 
circumstances render them unavoidable. To save 
the labour of ascending and descending, light and 
strong wooden bridges are often thrown across narr 
row and deep valleys ; these bridges have a hori- 
zontal platform, over which the rail- way is carried. 
Rail-ways may also be carried over bridges sus- 
pended by iron chains*. 



* Mr. Stevenson has suggested a plan for crossing the narrow 
and deep ravines intersecting the line of rail-road which he has 
proposed laying out. This plan consists in placing the wagon on 
a suspension frame-work. The frame-work would advance, by 
means of pulleys, along an inclined plane composed of chain$ or 
bars of iron, extended fram one side of the ravine to the other. 

Travellers, in crossing the small river in Peru, are placed in a 
basket suspended by a long rope, which is drawn from one bank 
to the other. This practice exists at Noss-Holm, one of the Shet- 
land Islands; and at Carrick-a^Ride, near Ballintoy, in Irelapd, 
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In places where the ground presents only gentle 
rises and falls, level roads, or relays of continued 
slopes, may be made according to circumstances, 
1st, by judiciously levelling the ground or filling up 
the hollows, so as to shorten the length of the road ; 
2ndly, by making general turnings and windings 
corresponding with the lowest expense in the con- 
struction of the road, so as to secure for conveyance 
the advantages previously calculated. In this 
respect the principles are the same relative to the 
construction of all kinds of roads. 

A peculiar feature of rail-ways for conveying 
loads in a straight direction is, that by means of an 
inclined plane, carts may be suddenly raised to st 
height, whence they have only to descend, moving 
along the gentlest possible degree of slope, to return 
to the point from which they started. In the second 
section of this part we shall prove, numerically, the 
advantage of the plan here alluded to. 

If the total amount of conveyance be the same in 
going and returning, the declivities must not be so 
arranged as to be more favourable in one direction 
than in the other. The only object^ which it is im- 
portant to efiect, are, the lowering of elevatedpoints, 
and the diminishing of the steepness of declivities, 
but without rendering the road too long or too ex- 



the same method is followed in crossing a very deep bog. Mr. 
Stevenson suggests that the plan might be adopted for the purpose 
çf drawing a frame with loaded wagons across the river £sk. 
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pensive. In general, two rows of rail-ways are 
made to run parallel with each other ; the one i^ 
used for going to the destined point, and the other 
for returning from it. 

We will now describe the structure of iron rail- 
ways. They are divided into two kinds, according 
to their form. The trsun-ways, or plate- ways, are 
made of platbands of cast iron. They have a pror 
jecting edge at top, which runs along the outside of 
the rail ; at bottom, a run gives to the plat-band thç 
strength necessary for supporting the weight of the 
wagon wheel, which runs flatly in the groove. The 
edge- ways are formed of pieces of iron laid flat on 
the; ground, and rounded on their upper side ; the 
wagon wheel has a groove like that of a pulley, 
which fits to the round part of the rail- way. The 
tram-ways have the disadvantage of considerably 
augmenting the friction, in consequence of the earth, 
dust, sand, and gravel, which lodge in the hollow of 
the rail The edge-ways are exempt from this 
inconvenience. When equal in all other re^pects, 
they are capable of bearing a more considerably 
weight, and they are consequently employed in pre-^ 
ference,^ in places where extensive conveyance i$ 
necessary. They are very much adopted in Waleç. 
In the neighbourhood of Newcastle the tram- ways 
are still generally used. 

Near the village of Brompton, nine miles from 
Carlisle, there is a rail-way of wrought-iron, which 
leads to the coal-mines belonging to the Bishop of 
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Oaiiisle. It is the firet of the kind that was made. 
The use of wrought-iron rail-ways was not introduced 
tîH 1813. 

The edge^ways are foroted of bars c^ wrought 
iTOùf about one inch and a half in width ; the vertical 
thickness, which is always greater than the width, 
is proportionate to the weight which the rail has 
to support. The edge-way not only occasions less 
friction, but it is capable of supporting a heavier 
load, than the train-way, both on account of its form, 
and because it is made of a less brittle substance. 

Mr. Stevenscaa recommends the making of edge- 
ways capable of bearing two tons, including the 
weight of the cart ; the iron employed in construct- 
ing such a road should weigh one hundred and 
thirty-two pounds for every three feet of thé double 
rail-way. Smaller dimensicwis would, in case of 
emergency, be suiBcient; but the tail-ways on à 
public road should be made stronger than is strictly 
necessary. By this means, the expense of frequent 
repairs is avoided, without any increase of labour 
in the original construction of the road. 

M. Qallois states, that it is sufficient to make 
each bar of iron, composing the tram-way, four fe^t 
in length*. Two bars and their supports weigh 



* This diraension, and all the çe«t> vary, accordiag <ô local 
ciicuinst^pçes and tbç nature oi the oû»veyaDC« |o bi^ ma^f nlopf 
the road. For (he followiiif parlJouI^i^i I #n mde Med to hL Oal« 
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from one hundred and ten to <Mie hundred and thirty- 
four pounds for edge- ways intended for great carts. 
In tram-ways, for the passage of small carts drawn 
by horses, they should weigh seventy pounds ; and 
if the conveyance be made in carts drawn by men, 
the weight of fifty pounds will suflSce. 

The laying down and fixing the rail-ways are 
essential points. It may easily be supposed, that 
through bad management, or any defect in the soil, 
some of the supports will sink to the depth of 
half an inch, merdy by the passage of the 
wheels of loaded carts. In these parts, the bar of 
a rail-way will be very likely to slope one sixtieth, 
and consequendy the drawing of the carts will 
require doubh the degree of force which was em- 
ptoyed when the road was horizontal. 

The plan of iron rail-ways, in spite of the great 
advantages of which it is susceptible, produced no 



lois, Mrho is the author of a very interesting memorial on iron 
rail-ways. The bars laid down for the edge-ways, are two feet 
eleven inches long, and one inch and one-third wide. They 
are laid on traverses of wood or cast iron, and these traverses are 
raised and supported on blocks of masonry. The bars of which 
the tram- ways are formed, are four feet in length, and three inches 
in width (a), in the part along which the wheel runs ; the thickness 
of this part is a little more than half an inch. The edge is two 
inches and one-twelfth in height, and one-third of an inch in 
thickness. 

(a) There is in the original m. ,8 for'the width of these bars, U'hich 
WQuId make two feet eight inches EngKsh measure. We suppose it is 
a mistake, and that it ought to be Om. ,08. (The Translator.) 
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positive benefit on its first introduction, because 
the means of surmounting the diflSculties above 
alluded to were not known*. Vast sums were 
uselessly expended^ because the rail- ways were 
laid upon supports of soft and friable stone, which, 
being placed on the surface of the groimd, were 
exposed to all the variations of the atmosphere. 

To obviate this defect, the rail-ways were subse- 
quently supported on transverse bars of caist-iron ; 
the ends of each piece of the rail-way being fas- 
tened on the extremities of these bars. 

It appears, that rail-ways of wrought iron are 
found to be much better than those of cast-iron; 
for the former are not, like the latter, liable to break 
when the cart-wheels pass over any little stone 
that may happen to lodge in the groove of the rail. 
For the last eight years, a rail-way of wrought- 
iron has been used for the works of Tindsdl Fell, 
in Cumberland, where there are also two cast-iron 
rail- ways. The former is found to be the best in 
every respect; and it has also proved to be the 
cheapest in its construction and support. In Scot- 
land, comparative experiments on the same subject 
have led to a similar conclusion. 

Mr. Stevenson, in one of his plans, makes the following calco. 
lation of the width requisite for a double iron rail-way :— 



* It is likewise proper to observe, that the nature of the ground 
has a great influence on the solidity of the rail-way. 
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M. 



Width of the rail- way interraU each 4(t 3itt. « • • i 6 

Width between the two rail-ways , , . , • • 4 Of 
Width oil each side for the driver's foot-path, the 

path, the drains, the posts, Sfc 7 6 

Total 20 

The rail<*way intervals may be covered with small fragments of 
stone, with a layer of gravel above them. The path for the driven 
may be consolidated, according to local circumstances^ with gravel» 
scoriœ, or coal, S^, 



There is a third kind of iron rail-ways, wbioh are 
quite flat, without edges or rims, and which are 
laid into hollows made in the common road or pave^ 
ment, so as not to rise above the level of the ground. 
This plan is particularly well-adapted to the streets 
and squares of a town, where vehicles of all form^ 
and sizes are continuaUy passing in every possible 
direction. These rail- ways have been made in Gla?*- 
gow, on the great declivity leading to the baMn of 
the Forth and Clyde Canal, on Port Dundas, Is 
ascending the rail-way along this slope, a good horse 
may draw as much as three tons, and may daily 
work with the weight of a ton and a half. 

It has been proposed to make the flat rail-ways, 
just described, on high roads, particularly along 
very steep declivities. This would obviate the ne- 
cessity of employing additional horses, or" of partly 
unloading wagons on arriving at these sloping 
parts, which would occasion no greater drag to the 
horses than a horizontal road. 
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Would it not be advantageous to lay down these 
flat rail-ways along one side of the v^y slopii^ 
streets of our grçat towns, — for example, in several 
QÎ the descents of the Hill of St, Geneviève, in 
Paris. They might be used by vehicles ascending, 
while those descending might pass along the coa\^ 
mon pavement. 

Expense of making Iron Rail-ways . 

This expense must vary according to the price pjf 
the metal. This price being comparatively Iqw ia 
Great Britain, the plan of making iron rail-ways^ 
presents, in that country, relative advantages, much, 
more decided than in France. Thus, all things else 
being equal, the English naturally possess more 
iron rail- ways than the French, and derive greater 
advantages from them. 

In those parts of France which- are situated near 
iron-mines, where there is little pasture, and where 
consequently the feeding of draught cattle is ex- 
pensive, iron rail- ways would be found particularly 
useful. Important results may be anticipated from 
that which is about to be made for conveying from 
St. Etienne to the Banks of the Rhone, the produce 
of the mines and manufactures of that town, which 
bids fair to become the Birmingham of France. 
This rail-road will impart a fresh impulse to the 
industry of the fertile valley of the Rhone, by sup- 
plying it, at a cheap rate, with those two great sup- 
ports, the manufactures of coal and iron. 
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In every district, the'most judicious mode <rfpw> 
airing, is to calculate the comparative expense of 
making and supporting a common road and an iron 
rail-road; and next, the comparative expense of 
conveyance on both roads, in order to ascertain 
which of the two plans requires the lowest amount 
of capital. Similar calculations should also be 
made relative to the question of choosing between 
a canal and an iron rail-road. Rail-roads are not 
only advantageous in point of economy, but they 
are serviceable in all seasons ; they are not injured 
by frost, filtration, or inundation ; and they may be 
made either above or below ground, in districts 
where the soil is dry, without occasioning such a 
consumption of water as would withdraw too much 
of it from agricultural purposes. 
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BOOK IV. 



WORKS RELATINO TO INTERNAL NAVIGATION. 



CHAPTER I. 

General System of Internal Navigation. 

In England, nature herself has greatly facilitated 
internal navigation, A climate moderately warm, 
and the west winds which prevail through the larger 
portion of the year, always bringing with them thick 
mists, and often heavy rains ; both combine to in- 
crease the quantity of fresh water, and to diminish 
its evaporation. To the same causes ought we to 
ascribe the prodigious number of torrents and fivers 
which, as it were, furrow the surface of Great 
Britain. 

This island is shaped like a lengthened triangle, 
the base of which lies towards the south, and the 
top towards the north : a great chain of mountains 
runs parallel to the western side ; and a secondary 
chain stretches along the southern base, and ap- 
proaches very near to it. Thus the streams on the 
south have but a trifling depth, and furnish cur- 
rents of no great importance, whilst the rapidity of 
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their fall unfits them for the purposes of navigation. 
The most considerable basins, and those which fur- 
nish the largest streams, en\pty themselves towards 
the eastern coast; such as the Thames, the Wash, 
the Humber, the Forth, and the Tay. 

The streams which run from the west to the 
south are very short and rapid ; those towards the 
north are much deeper : thus the considerable rivers, 
like the Mersey, the Clyde, ^c, are all on the 
north-west coast of England. The magnificent 
basin of the Severn is the only exception to these 
general observations ; this stream, which runs, for 
nearly its whole length, in the same direction with 
the principal chain, of mountains that skirt the wes- 
tern side of England, receives the waters of a great 
number of shallow valleys which lie oii either side of 
it in England and Wales. 

This is a brief view of the resources Which nature 
has supplied for the internal navigation of Great 
Britain. We must now examine the manner in 
which art has increased these resources, and pro- 
fited by these situations. 

We shall not attempt to present a complete view 
of all the hydraulic works which have been executed 
on the larger rivers, streams, and canals of England 
and Scotland: the immense details necessary in 
mch an attempt would require a great number of 
volumes. Our object is merely to make known tte 
system of these works, so far as it is favourable to 
cotbmerce, and the other branches of public prospe- 
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îily. Without stopping to describe an innumerable 
quantity of works of art, constructed on the same 
principles, with the same means, applied to the 
same obstacles, and productive of the same results^ 
it will be sufficient for our purpose, if we select from 
them those labours only, which exhibit some novel 
eonoeption, or some remarkable difïiculty skilfùUy 
overôcwne. Thus, we shall give no description <rf 
the weirs, nor of the locks built on streams, to 
render them navigable in the higher parts, as these 
are well known to most of the continental nations ; 
our attention will be wholly confined to the system 
of artificial navigation, which, combined with the 
natural navigation, contributes so powerfully to the 
prosperity of Great Britain. 

The earlier attempts to improve the navigation of 
the streams in their natural state, remedied very 
imperfectly the difficulties which existed ; alluvial 
sand- banks formed themselves beneath the weirs j 
the rivers, whose primitive condition had been 
altered, were rapidly changing the form of their 
channels ; and the dykes and other constructions 
upon their banks were frequently destroyed by in^ 
undations. It was always a long and difficult work 
to ascend their streams by means of towing. These 
obstacles first suggested the idea of abandoning the 
natural channels of the smaller rivers, and of dig- 
ging, in parallel directions, artificial channels, in 
which the water might be kept at the proper level 
by means of locks. 
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Montaigne has been much admired for his inge- 
nious definition of rivers, when he said they were 
moving roads. These moving roads are, no doubt, 
a very great advant^^e, when we can traird with 
their currents, but the inconvenience beccxnes very 
great when we are obliged to travel in the contrary 
direction. It has been found, therefore, more de- 
sirable to invent some mode of travelling on streams 
which are without currents, than on those which 
have them. 

The English are, at the present day, sensible of 
this great truth, Which was demonstrated to them 
by the arguments and labours of the celebrated 
Brindley, engineer to the Duke of Bridgewater. 
This skilful engineer, when examined before a com- 
mittee of the House of Commons on the subject of a 
projected canal, vehemently maintained the utility 
of the scheme, although the proximity of a river ap- 
peared to render all artificial navigation superfluous, 
" For what purpose,'' asked a member of the com- 
mittee, " do you suppose Providence created so 
many fine rivers in England?" " To feed canals," 
replied Brindley. 

^ This bold, but most correct conception, will gra- 
dually overcome the prejudices which at first re- 
jected it, and will, in the end, prevail amongst all 
enlightened and industrious nations. In those coun- 
tries where commerce and the useful arts flourish, 
canals will, sooner or later, be constructed along 
the courses of irregular and rapid streams. This 
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system will finally be adopted in France. A canal 
has already been commenced parallel to the Loire, 
and it is to be hoped that similar works will be 
undertaken at the side of the Rhone, the Duranoe, 
the Garonne, ^-c. But above all it is important 
that a canal should be dug along the course of the 
Seine, for the passage of large boats from Havre 
and Rouen to Paris. No expense should be spared 
in such an enterprise, which would confer at once 
on three cities new sources of wealth and prosperity. 
Vessels of considerable size might, by avoiding 
the windings and length of the river, arrive in a 
short time at the bridge of Jena, where a large 
port might be opened near the Champ-de-Mars. 
This single undertaking would, perhaps, suflSce to 
change the commercial and maritime destinies of 
France. The attention of every friend of our na- 
tional power should be directed to it, and we shall 
not be afraid to present on every occasion the views 
which may have already been taken of it by others. 
There are many useful works which will never be 
attempted unless at the end of every demonstration 
we persist in repeating— fAere/bre they must be con- 
structed. This is the way that the public mind is 
moved ; it is thus that we obtain our object, as in 
former times it was attained by that persevering 
senator who ended all his speeches against the 
state of Carthage with these words—^fAere/ore Car- 
thage must be destroyed. 

But to return to the consideration of thpse works 
Vouï. Q 
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whidi promote the commercial prosperity of ^ na« 
tion. A still bolder idea than that of substituting 
parallel canals for natural currents, was the quitting 
the natural current entirely, and the forming new 
linea of navigation to pass from cMie valley to. an- 
other, by passing the liills and mountains whidi in* 
tervened. The French, as hag already been ob- 
served, were the first to ofier an example of this 
grand idea to modern nations» in the canal of 
Briare. 

The English were very late in entering into the 
career, the progress of which we have detailed*. 
The grandeur and number of their undertakings 
have, however, placed them at the head of all the 
nations, who have been most distinguished for this 
kind of reputation. What increases our admiraticoi 
for the new system of English hydraulic communi- 
cations, is its establishment in a ooimtry traversed 
by a high chain of mountains, and by numerous 
obstades ( contreforts y) which stretch themselves 
out to a great distance by hills more or less ele- 
vated ; in a country too where greater difficulties 
were to be surmounted than in Lombardy, the Pays- 



* The first instance of a lateral navigable canal in Great Britain 
ÎS that of the river Sankey which empties itself into the Mersey. 
This canal was commenced in 1756 and finished in 176O. The 
undertaking of the Duke of Bridge water, which was the first canal 
(hat crossed valleys and the natural streams, is to be dated from this 
last period. 
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Bob, and HoUand, the only states wbidi ccm be com- 
pared with England fen* the number of their oanal». 
Hie grçat chain, we allude to, is crossed by twenty*- 
one canals, for the purpose of uniting the oppositp 
courses of rivers disgorging themselves into the 
German Ocean, the Atlantic, and the Irish Channel. 

To make the points of junction beneath the high 
ridges whidi it was necessary to pass, and to re- 
main in those regions where the proper quantity of 
water might be obtained, it was necessary to smk 
forty-eight subterraneous passages, the total extent 
of which is estimated to be nearly forty-five miles. 
This single fact affords some notion of the immense 
sacrifices which the English have made, in order to 
supply their inland commerce with all the hydraulic 
facilities necessary to advance it to the highest 
point of prosperity. 

The length of Great Britain from north to south, 
being in proportion to its breadth very considerably, 
we perceive the great advantage derivable from an 
artificial navigation which should, at certain dis- 
tancesi connect the coast towards Europe with that 
which faces Ireland and North America. By this 
means the long and dangerous circuit of the island 
is avoided. 

The canals running from east to wesft are the 
most important in Great Britain. 

There are fbur great commercial ports in England. 
On the eastern coast London on the 'Hiames, and 
Hull on the Humber. On the west^ Liverpool on 
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the Mersey, and Bristol on the Severn. These four 
rivers, and the territory which separates them, 
do not comprise half the superficies of Great, Britain, 
but they comprise the greatest and most important 
part ctf the icland navigation of England. Within 
this district are the most populous and industrious 
towns, the most beautiful country and the richest 
counties. Some notion of it may be formed from 
the following table : — 



TBBBITORT. 



I 



«•«««••«o- {Kê' 

Population per square mile |p^^^*^ 

Length of the Canalised part fEngland 
per square mile ^Prance 



CANALISED. 



58,185 
206,757 

12,218,500 
80,407,907 

210 
147 



NOT ' 
CANALISED 



S0,$26 

87,644 

8,662,200 
7,040,6001283 

280 
187 

5,274 
1,282 



27,259 
169,118 

8,556,800 
8,867,807 

180 
188 



To how many important reflections does not this 
brief table give rise ! In England more than half 
the country is intersected by canak ; in France not 
a fifth part. In that portion which is canalised, the 
quantity of the canals is a fourth less in France 
than in England, so that, in comparing the two 
countries together, we have not, in proportion 
to the extent of the respective kingdoms, the twen- 
tieth part of the canals possessed by our rival. 
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la England, with a sky less dear, a climate less 
gonial, and a soil less fertile, the land supports on 
an. fiverage t^o hundred and ten inhabitants per 
square mile, and France, in the same extent of 
territory, supports only one hundred and forty- 
seven ! In that part of England which is so well 
canalisedy the number of inhabitants rises to two 
hundred and eighty the square mile, and in France 
it is only one hundred and eighty-seven. Never- 
theless in England agriculture is distressed, because 
the superabundance of production has reduced 
prices too low. What an immense field have we 
to traverse, before we can arrive to that high 
degree of population and of productive industry, 
which render England so rich and powerfiil! One 
of the first and surest means of attaining this object 
of our eflforts and our wishes, will be the improving, 
as much as possible, the general system of pur 
internal navigation both natural and artificial. 

Before we describe the principal directions of 
artificial navigation, we must say something of their 
relations to each other in reference to the conq>ara'- 
tive size of the boats which navigate them. 

Grand and. Small Navigation. 

There are two kinds of canal in England, called 
large or small section, according as their breadth, 
and the size of their locks permit the passage of 
large or small boats ; and these give rise to the cor- 
responding systems of grand or small navigation* 
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All the canals of the large or small sectioA have tiot 
exactly a determined relative ôi2e of locks^ but they 
rarely exceed, in their difference of dimensions, the 
following prop(»tions :-^ 

Canals. Sect. 

smS 1^^^^^°"» • ^^°g* ^^ ^^® ^^^^* * {lie. 

Width of the lock-gate» • {^^'J; 

From these data it is clear that in the two sys- 
tems the boats may be of the same length, and even 
that the one lock will contain at the same time two 
smaller boats lashed together. The proportions of the 
grand and small navigation in England, are such that 
the channels suited to the first will likewise suit 
the second without any great inconvenience. The 
English, however, have never thought of arranging 
the two systems into one uniform and perfect whole. 
The very nature of English institutions is in oppo- 
sition to such a harmony. The companies who 
construct any canal have the free choice of their 
own dimensions. There was nothing to restrain the 
first companies who Were incorporated, and even 
in circumstances exactly similar, some have pre- 
ferred the larger and others the smaller section. 
In some cases the Same company has thought 
proper to construct one part of a canal according to 
the first, and another part according to the second 
system. When, however, the principal lines of the 
navigation are established, all the secondary canals 
branching firom it ought to keep a correspondent 
proportion in their dimensions. The statement we 

Digitized by VjOOQ IC 



Grand and Small Navigation. 231 

are about to make, respecting the in land navi- 
gation in the heart of England, will clearly shew 
the mutual relation and dependence of these two 
kinds of canals. 

Adopting the order of time, we shall begin with 
those canals of which Manchester is the centre ; 
proceed to those which branch out from Liverpool, 
and then to those which diverge towards London, 
Bristol, Hull, and Birmingham. 
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CHAPTER IL 

Hjfdratdic Communications with Manchester. 

With the exception of London, Manchester is 
inferior to no other city in England in wealth, in- 
dustry,^ and especially in population, which, in the 
space of sixty-three years, has made the following 
most astonishing progress : — 

Years 1758 1781 1811 1821 

Ikhabitants 27,000 50,000 98,000 108,0lff* 

But these 108,016 inhabitants belong to the old 
town of Manchester only. If we add to it the vil- 
lages which are comprehended at present in the 
increase of this town, we shall find a population of 
149,756 persons. The town of Manchester con- 
tained 186,942 inhabitants at the last census 
in 1821. 

This town, so celebrated for its industry, de- 
serves equal celebrity for its love of scienôe. The 
inhabitants, from their voluntary subscriptions 
alone, have established several considerable schools, 
reading-rooms on a grand scale, and extensive li- 
braries. Three academies have been instituted 
here, which are highly distinguished for their la- 
bours. The AgricultuKil Society, founded in 1767; 
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the Philological Scx^iety, founded in 1803 ; the Li- 
terary and Philosophical Society, founded in 178L 
The labours of Henry, Dalton, and others, have 
raised this last to an eminent rank, and affords a 
fine example to our large manufacturing towns like 
Lyon^, Rouen, Nantes, ^c. May it have the effect 
of exciting their emulation, and increasing their 
efforts to raise themselves in the cultivation of the 
sciences and the theory of the useful arts — studies 
which are indispensable to the perfect developement 
and practice of those arts. 

These accumulated means of instruction, power- 
fully assist the manufacturing spirit of Manchester. 
This town is the chief workshop and the centre of 
the district, where are carried on the manufactures 
of those beautiful cotton fabrics, so diversified in 
their forms and uses, which constitute at present the 
richest branch of the export trade of England. It 
is from Manchester that the orders are issued to 
the whole of the surrounding district; and it is 
to Manchester that the spun and wove productions 
of that district are regularly brought, and form 
those immense assortments which are afterwards 
distributed to every quarter of the wcarid. It now 
r^nains for us to state, how far inland navigation 
has facilitated these vast commercial transactions. 

Manchester is situated at the confluence of the 
Irk, the Medlodc, and the Irwell, which, having 
been rendered navigable to the Mersey, allows the 
passage of vessels of fifty tons, A single company. 
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whose powers have been specifically regulated by 
the act of â2> Geo. Ill, has the managem^ of the 
narigatian of the Irwell aiid the Medlock» firom 
Mandiester to RuncoriL The ascent throu^ut 
this distance is serenty feet» which is ovacome 
by means of weirs and locks* From Runcorn to 
Liverpool^ the Mersey is navigable for yessels of 
considerable burden* 

In the year 1758, the price g£ carriage fhMn 
Mandieeter to Liverpool by this route, was twelve 
shillings per ton. As soon, however, as the canal, 
whidi we are about to describe, was finished, the 
price was reduced to six shillings, an important 
&ct to shew how mudi artificial navigation is 
preferàUe to the navigation of natural streams^. 



ne Duke ofBridgewatefs Canal. 

The Duke of Bridgewater had not pnly the honour 
of being the first to a£ford a specimen to his country 
of the daring enterprise which the construction of 
canals required, but during the whole of his glorious 
and usefid career, he exhibited the perseverance 
whidi gives a still higher grandeur to grand con* 
ceptions, by imparting to them in the course of 



* It is scarcely necessary to allude to the price of land-carriage, 
amounting to 40«« per ton, it was vvholly incapable of competing 
even with the least advantageous n^odes of navigation. 
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y6ars find by unceasing efforts» all the utility and 
extent which can be derived from time and human 
exertionB. He gradually extended his canal in 
every direction where he thought it would be of 
service to industry and agriculture. It became the 
basis of a new system of hydraulic communication 
between the principal trading and manufacturing 
towns of England^ both inland and maritime. He 
received the proper reward for his exertions and 
his sacrifices. Before his labours were completely 
àuccessfUl, he expended nearly 300,000/. ; but at 
the present day, the annual produce of that capital 
exceeds 60,000/., or more than twenty per cent, ! 
This immense revenue is so much the more to be 
admired, as it springs out of the same source of 
wealth, which has been laid open by the creative 
genius of a single individual, to the rest of his 
fellow citizens*. The Duke of Bridge water de- 
rived from his great undertakings and extensive 
sacrifices, not merely this considerable return, but 
he gained a rarer, and for a generous character, a 
still more desirable distinction^— that of seeing his 
name consecrated amongst those of the benefactors 
of a country, which it was his good fortune to serye. 



♦ At the commencement, the Duke of BridgjBwater received à 
duty of Us, 6d, per ton on all merchandise conveyed on his canal. 
Although it was afterwards tripled in extent of navigable line, y^ 
he never asked for any Increase of the duty^ so great was the 
increase of the navigation. 
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by giving it new means of wealth, prosperity, and 
power. 

We cannot but admire this mode of employing a 
sfdendid fortune and the influence of a high title, in 
the promotion and perfections of works, which half- 
barbarous nations, or those who are retrograding 
to the absurdities of barbarism, can alone regard as 
less glorious than the arts of destruction, or less 
honourable than the art of consuming without crea- 
ting. We would propose this example to our own 
great proprietors and capitalists, whether titled or. 
not, whether proud or not of their estates, their 
wealth or their dignities. We would shew them 
howthj5ir noble efforts would be crowned with a 
new splendour in the estimation of an age distin- 
guished by its intelligence. The eyes of a nation 
advanced in civilization, can never be entirely 
fascinated by the childish spectacle of useless 
luxury. The rich cannot escape from the comparison 
with merit, by crushing it beneath their wealth. It 
is still, perhaps, flattering to the idle vanity of a 
Crœsus, to display in his palaces an Asiatic pomp, 
and to crowd the highways with his horses, his 
hounds, and his equipages. But all this ostentatious 
display inspires only hatred and contempt, unless 
its ofiensive qualities are redeemed by some orna- 
ment of honour and virtue, or by some services ren- 
dered to society. Luxury passes away with the 
perishable objects of which it was composed, and of 
its idle extravagance there remains too often only 
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humiliating recollections. On the other hand, riches, 
when employed in the question of monuments of 
public utility become imperishable. Succeeding 
generations repair and preserve with a religicKis 
respect, the works of those who have been friendly 
to their fellow men ; for nations always revere those 
labours which have been directed to their own 
well-being ; they cherish a deep and generous love 
for the families which have bequeathed these durable 
legacies ; and their mouths and hearts are ever ready 
to give their sufirage and support to the worthy 
descendants of their ancient benefactors. 

Such is the legitimate and lasting recompense 
which attaches to the labours of the Duke of 
Bridgewater. To arrive at the success which 
crowned all his undertakings, he was fortunate 
enough to discover in a humble station, an artist 
whom nature had endowed— which she rarely does 
— ^with a fertile imagination and a correct judgment. 
James Brindley was his own teacher, and formed 
himself by the strength of his own genius: like 
Rennie and Telford, he began as a simple artisati ; 
and like them, he became at last a distingtiished 
engineer*. 



* Brindley was at first a mill-wrigbt He constructed ma- 
chines of different kinds with great success, and improved the 
form and application of the steam-engitoe at the same time ren- 
dering it less expensive. To him England is indebted for the 
plans and execution of the Grand Trunk, and the Oxford and 
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The Duke of Bridgewater originally intended to 
establish a oonununicaticm of no greater extent 
than about seven miles from his coal-mines, 
near Worsley to Manchester, a project which was 
sanctioned by the 32d Geo. IL The excavation 
was begun at the pits, and when it had reached 
the road which runs from Manchester to Warring- 
ton, the Duke obtained, by a new Act of Parlia- 
ment, permission to change its direction, and cross^ 
ing the Irwell by an aqueduct bridge, to continue 
the line of navigation along the southern bank of the 
Irwell. 

In order to judge how &r this first canal pro- 
moted the trade of Manchester, we will merely 
remark, that it suddenly lowered by one half the 
price of coal; and has ever since kept that price 
very low, notwithstanding tlie enormous ocmsump- 
tion of the numerous steam-engines, whidi at this 
moment impart the moving power to the manufac- 
turers of that town. ' 

At Worsley-mill, where the canal leaves its sub- 
terraneous passages, a reservoir was at first con- 
structed sufficiently large to contain at once the 
water for feeding the canal, and the boats necessary 
for the transport of the coal. Before reaching this 



Coventry canals. He alto gave the plans for the canals of Leeds 
and Liverpool, Huddersfield, Chester, Forth and Clyde, and the 
Severn Grand Trunk, S^c, He ^as bom in 1716, and died ia 
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basin the caiml penetrates by a iubtertaneous gal- 
lery^» the mountain which contains the coalmines. 
It is divided into two brandies» which are length* 
ened as fast as the pits are excavated. 

After quitting the subterraneous gallery and the 
reservoir» the canal passes over several roads on 
arches more or less elevated» according as the valeys 
which it crosses» are more or less deep. In those 
places where the level of the road is nearly equal 
to that of the cimal» the road has been dug avray so 
much» that the highest carriages may pas» beneath 
the canal without any difficulty. 

One of the greatest obstacles to overcome was» 
that of traversing the Irwell, between the waters of 
which and those of the canal» there was a difference 
in tiie level of forty feet. The aqueduct bridge, by 
which it was finally affected» begins at the distance of 
three miles and a half from the reservoir. It is six 
hundred and ten feet in length and thirty*six feet 
in width. It is built of large hewn stones» bound 
together by itaa cramps soldered with lead. This 



♦ The opening of this gallery is six feet by five. Within, it ii 
nine feet ten inches broad, so that two barges may pass each 
other. In some places the canal is dug through the solid rock» 
which serves for its lining ; in other places it is lined with brick. 
At occasional distances, it is lighted by holes cut vertically through 
the roof, some of which are one hundred and ten feet in height. 
The subterraneous part of the canal is on two different levels, 
joined by an inclined plane, which we shall describe in treating 
of modes of conveyance. 
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beautiful bridge was completed in ten months. It 
rests on three principal arches. The vessels on the 
IrweU passes in full sail under the middle arch» 
which is sixty-two feet in breadth. 

At each extremity of the aqueduct bridge, a 
waste trunk regulates the hei^t of the waters» 
which are thus prevented from overflowing the 
adjacent lands. In the same way, attach end of 
the bridge, and at other places where there is any 
reason to fear the bursting of the banks, safety -gates 
have been erected. They are in pairs so as to 
dieck the water in contrary ways. They turn on a 
horizontal axis, and are kept in a horizontal position 
sloping towards each other. In the ordinary state 
of the navigation, they are under water, and the 
barges pass freely over them. Whenever any part 
of the bank gives way, the waters from both sides 
rush towards the opening, and then the nearest 
safety-gate is raised so as to check the current in 
each direction. 

It is apparent, therefore, that the only loss of water 
which can take place in case of any bursting of the 
bank, is that which is between the two gates, and 
thus the inundations cannot be either great or dan- 
gerous. The effect of these precautions is always 
in proportion to the extent of the canal on the same 
level. That of the Duke of Bridgewater being more 
than sixty miles in length, without any ascent or de- 
scent, this kind of precaution was so much the more 
necessary. When it is wished to let off the waters of 
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the canal from the part which is above the aque- 
duct-bridge, the safety-gates at each extremity are 
closed, and a plug being taken from the bottom; the 
waters discharge themselves through a tunnel in 
the Irwell. 

In order to make these safety-gates as small as possible, the 
canal is contracted by means of masonry, as is usual at the en- 
trance of a lock, so as lo leave only room enough for the passage 
of a barge. This masonry is somewhat concave on the side to- 
wards the water, and there is let into it by means of a groove, a 
frame generally of cast-iron, against which the gate closes, and 
exactly fits. . On the other side of the masonry there is a similar 
gate, to act as an opposing power to the sudden motion of the 
water. 

On both sides of the aqueduct-bridge, the canal 
runs over very low meadows, and in consequence 
of the looseness of the soil, the works have been sp 
inuch the more considerable and difficult. It was 
necessary to drive down a range of piles on eacii 
side of the space intended for the canal, of about 
thirty-six feet in length, and bound together, by 
cross pieces. Several thousand oak piles were in- 
serted at the bottom of this enclosure, and the mid- 
dle was filled up with clay and soil taken from the 
trenches on the sides. 

Mr. Riillipps, the author of a general history of 
inland navigation, in giving these details, explains 
the ingenious manner in which this causeway was 
executed. Two barges were joined together, at an 
interval of about two fèet. They carried a third 

Vol. I. . R 
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barge, capable of hdding about eighteen tons of 
ml ; th^ bottom of this last was made of valves, all 
of which opened by drawing out a single bolt. 
TTiQ two bargee, with their burden, were then 
towed along a temporary canal, which ran parallel 
with the causeway. Above the embankment, how- 
ever, was erected a kind of moveable platform, on a 
horizontal scaffolding. The third barge was hoisted 
up to this platform by means of an axle-tree, anji 
was then moved, together with the platfonp, to the 
necessary spot, when the bolt of the valves was 
withdrawn, and the earth discharged. The barge 
was then lowered down upon the two others, and a 
new load was brought and discharged in the same 
way. 

But to return to the description of the general 
line. Where the canal begins, at Wortley, there 
are two arms, which branch off; one of them serves 
to transport the earth, dug out of the coal-mines, as 
far as the vast marshes of Chatmoss, for the purpose 
of filling them up and rendering them arable, The 
other extends to the town of Leigh, which is famous 
for its fustian manufactories. In 1819 it was re- 
solved to make a new cut from Leigh to Wigan, on 
the grand line of canals, which communicates on the 
north with Liverpool and Hull. This scheme, 
when executed, wiU serve to increase the wealth of 
Manchester. 

Another branch, more extensive and more im- 
portant, is that which leads to the Mersey along 
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the 8outh bank of the river and tb»t of the Irw^, 
from I^ngford to Runcorn, 

The part of this canal which i» not subterraneous, may perve 
for the grand navigation. The branch, reachipg from Manchester 
to the Sfersey, is 50 feet broad, and 5 feet deep. The parte 
which are embanked are only half so broad» wilb a towipg^patb 
on each side of 9 ^ feet breadth, At Worsley the tui^nel is from 
9 if, to 10 feet ^ broad, so that bo^ts 4 feet ^ of width may 
pass each other with ease. 

Including the 10 miles of underground navigation, in the mines 
at Worsley, the Hridgewater canal is éé miles long on the same 
level. This level is also the same with the first 18 miles of tho 
Grand -Trunk with which it comfnunicates. Thus the inland 
navigation in the environs of Manchester presents a continued line 
of 70 miles, without either ascent or descent. Such a beautiful 
level could be effected only through the most daring and 
e;xpensive labours, by long and deep cuts» by immense embank- 
ments, and great aqueducts. The energy of the Duke of Bridge- 
water, and the genius of Brindley» were able to triumph over all 
these obstacles, 

AU the canals which converge on Manchester, as 
well 2^s that of the Grand-Trunk, discharge their 
waters into the Bridgewater canal, and always se- 
cure it a regular and copious supply. Indepen- 
dently of these supplies, and of those which issue 
from the mines at Worsley, the river Medlock fur- 
nishes the canal, even in Manchester, with a consi- 
derable quantity of water. This supply is effected by 
a kind of reservoir, the flood-gates of which, as well 
as the grooves in which they play, are made of cast- 
iron. In the middle of the reservoir, formed by 
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ihese gates, (vannage,) there is a circular dis- 
charger, about sixteen feet in diameter. Into Ais 
the superfluous water falls, and is conducted by 
a subterraneous pipe into the riverlrwelL A reser- 
voir of this kind was first constructed at Colnbrook 
to feed this canal. 

Near the reservoir of the mid-lock, there is a 
quay for the unloading and the retail sale of the 
coals brought hither by canal. , It was wished to 
avoid the land-carriage of this combustible to the 
high spot called Castle Hill. For tiiis purpose, 
Brindley caused a tunnel -to be bored under the hill, 
with a well at the end of it ; by this well, the boats 
are raised into an upper basin, by means of a large 
hydraulic wheel. 

The Duke of Bridgewater's canal, continued on 
a level through its whole course, is at Runcorn, 
where it joins the Mersey, about ninety-five feet 
above that river. From this elevation we descend 
on a space of 660 yards by ten locks*, each mea- 
suring eighty feet in length, by fifteen feet in/width. 



* The masonry of the locks, and the timber-work of the gates, 
are of an extremely simple construction. The gates are plane. 
The horizontal beams which form the frame, are squared on thin 
vertical faces only ; their horizontal faces follow ihe grain of the 
wood. The upper beam, instead of being horizontal, rises on the 
land side and projects over the bank, breast high. It forms the arm of 
a large lever, against which they shove when they want to open or 
shut the* canal. The structure of the gates is the same in all com- 
mon canaU. 
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Towards the summit of the hill on the declivity of 
which this descent takes place, a large reservoir 
sU|^lies the necessary water to fill the locks, to 
enable the boats to descend from so considerable ah 
elevation, without too much eihausting the waters 
of the canal. At the bottom of the hill itself, three 
rectangular basins, very long, and placed in stages 
by the side of each other, serve to receive the boats 
of the canal and the larger vessels which come from 
the Mersey. 

There are two issues* of the canal at Runcorn. 
Downwards, the issue is by a single gate, situated 
at the western extremity of the dock nearest to the 
river. Upwards, it is by a basin, which serves also 
to careen the boats of the canal and the vessels of 
the Mersey ; close by these are docks for building 
vessels. In the intervals between the three basins, 
there are very fine warehouses belonging to the 
canal ; some of them are ten stories high. ^ 

Not far from this, is the pretty town of Runcorn, 
which owes all its opulence to the navigation of the 
canals and of the Mersey. The oldest houses are 
so clean and neat, that they look as if they were 
only built yesterday. Sc«ne are just completed, 
many others are building, and prove the coniSant 



* Each of the entrance locks is broader than those we meet on 
the canal, in order that the vessels coming from the Mersey may 
pass more easily. The fall of the entrance lock is twelve feet; at 
the place where they are constructed, the tide rises sixteen i^U 
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prosperity of an aétîve population. RuhGôrfi, thè 
chief town of an industrious parish, which, at the 
titne of the last census, Contained 37,192 inhabit 
tants, is the place where several very opulent 
canals cross each other. There terminates thé 
lateral oanal of the Mersey and the Irwell, by which 
vessels avoid, for a great extent, the troublesome 
assent of the natural bed of those rivers, to go to 
Warrington and Manchester * , 

The boats employed upon the canals. Which ter-» 
minate at Runcorn, are towed by horses ; they are 
very Icaig, narrow, flat, with vertical sides. The 
head' atid stern are cut like a wedge, with the faces 
arched. The boats used on the several Canals in 
England are almost all of the form which we have 
just described. 

ïf the Duke of Bridgewater's canal is remarkable 
for the beauty and originality of its Works, it is no 
less so, in our opinion, for the spirit of order and 
economy which directed the execution of the labours. 
The materials were taken fh)m the quarries, thé 
mines, and the forests of the Duke's estate. Thus 
he had, as it were, only the manual labour to pay^ 
and Brindley, the engineer, knew how to render that 
as little expensive as possible. In proportion as 



♦ iThis canal, like that of the Duke of Bridge\Vater, has a depth 
of water of five feet ; it serves for boats which, wheh loaded, draw 
four feet. It ends at fiuncorn, in a long basin of twenty feet broad, 
and which contains a depth of ten feet, 
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the digging of the ôatial proceeded^ the fiart already 
rendered navigable served to -cmvey the màtei*iâli 
now faedeôsâry for the continuation of the enterprise. 
Every boat which brought the stoned and timber 
was at the same time a Workshop for the men em- 
ployed to cutthefâ into the form required? thus, 
all confbsion on the spot where the wotks were 
carried on^ all lofts of time and of labour, were 
avoided* Let uô hope that the companies estab^ 
Jished in France^ for the exêcuticm of canals, will 
Imitate this example of judicious ecotlomy ; they 
will be rewatded for it by the same sueoess, and 
their opulence will bè the fruit of their wisdom. 
The picture of the opeïations executed by the 
Duke of Bridgewatef , and of the advantages which 
he had detîvéd from them, ably represented by Sir 
Richard White Worth in 1766, had the greatest in- 
fluence on the calculating spirit of the EngUsh, to 
convince them of the superiority of artificial navi- 
gation over that of natural currents of vm(er« A 
similar success obtained in my country, through the 
publication of my travels, Would bè the highest 
rewaM that my ambition could obtain. 

The LateraJl Canal of the Sankey. 

ït has its origin in the Mersey, a little above 
Runcorn ; it passes by Newton, a manufacturing 
town, especially of goods of the saîpe kind as ani 
manufactured at Manchester ; it proceeds toward^^ 
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the founderieâ of the l^glesea Copper Mine Com- 
pany, and near the glas^anufactory erf Lancaster ; 
it terminates at the coal-mines of St, Heien^ in the 
neighbourhood iof Prescot. The productic«is of all 
the œntres of industry are conveyed to Manchester 
and Liverpool by the canal of Sankey, by the Mer- 
sey, and the line of artificial navigation of the Duke 
of Bridgewater. The canal is twelve miles long, it 
descends seventy-eight feet by ten locks ; the depth 
of thr water is above five feet and a half. 

A little below Runcorn, on the south bank of the 
Mersey, which spreads in this part into a large bay, 
the Weaver empties itself, which h^^s been rendered 
navigable from the salt-works of Winsford, by 
lateral cuts, and diflBcult and expensive works. Let 
us return to Manchester, and taike a view of the 
other lines of navigation which commence at that 
city. 

Norths West Direction Canal of Bolton and Bury. 

It is opened in great section, like the Duke 
-of Bridgewater's, with which it commmunicâAes by 
the Irwell, at Manchester. In the part of that city 
called Salford, there is first a basin, which serves as 
its port ; then it is composed as follows : — ^four miles 
on level groimd ; then three miles of ascetit, which 
are overcome by twelve locks ; then four miles level 
as far as Bolton, with a branch of four miles to 
JBury- 
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' ^ Bolton aiid Bury are two very ridi and indus- 
trious towns, whidi may be considered as manu^ 
fecturirig dependents of Manchester. Setting out 
frcm this last town, the canal which bears the name 
of the two former, passes into the valley of the 
Irwell, crosses that river above a plaice called Clif- 
ton Hall ; then afterwards crosses thé Roche, then 
divides into two brandies, one of which gc^s to 
Bolton, and cthe other to Bury. In 18àl, the two 
parishes of Bolton and Bury contained together 
84,768 inhabitants ; they were indebted for the rapid 
increase of their population chiefly to the new means 
of communication formed, within a few years, with 
the centre of the industry and commerœ of this 
country. 

North-East Direction Canal of Rockdale. 

It joins in the town of Maiudiester itsdf "wiUi tiiat 
of thç Duke of 3tidgewater by a tuimel ; passesr by 
Rod^dale, and goes as fm a^ the. town of Hali&x. 
It was b€^n in 1794,: assd finishai in 1804. It is 
openeci in great secAicm,: for boats of the breadth c£ 
fourteen fe€^t. . v .' 

The following are the jMrincipal measiirôirients of 
its course:— , .^ 

Setting out from Manchester, ' length 15 miles ; asœnt 43 2|^ ' 
. Summit Level . - . length 5i 
Thence to Halifax . . length Hi. descept 276. 

Sutcliflfe, authOT of the Treatise on Canals (md 
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Reêcrvofrê, makes some remaries on the canal of 
Rodidale, which claim our attenticm. When thii 
canal was projected, it was taken kft granted^ that a 
reservoir, having sixty acres in superficies, and 
with a mean depth of water of fifteen feet, would 
aflbrd a sufiicient supply for the navigation. This 
was very far from the truth. It has been necessary 
to dig five other reservoirs^ the mean depth of 
which is thirteen feet, and the surfiw» 320 acre« ; 
they contam 155,477,000 cubic feet of water 
renewed twice a year. This is more than tripte 
the quantity which had been calculated as neces^ 
sary for the usual service of the navigation vrith* 
out any loss of fluid. Yet, besides these means 
of supply, it has been necessary to have recourse 
to mechanical processes. A steam-engine of a hun- 
dred-horse power, is placed at one of the extre- 
mities of the level summit, to i;aise the water out 
of a large reservoir, while itself receives that of 
two others, the total capacity of which Is about 
75,000,000 cubic feet. Notwithstanding all théSè 
precautions, the navigation is interrupted during à 
part of the summer, when the dry weather is of 
long duration. These observations show how im- 
portant it is to study the nature of the groutid, in 
order to be assured that the filtrations will not , 
render illusory the most prudent cakîulations, made 
to estimate before-hand the supply of the cands. 

The town of Rochdale, which gives its name to 
the canal, is so called from the valley watered by 
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the Roche, a litUe river Which fall» into the Ir^eB; 
This town manufactures all sort» of dtufili ; it hM 
47,109 inhabitants in its pariah. It owes touch 
of its recent prosperity to the canal, the course of 
which we have just pointed out 

This entirely modern prosperity is Still mere 
striking in the parish of Halifax, which, in thé yèht 
1811, contained only 73,415 inhabitants, and, teh 
years later, contained 90^815. Halifait itself, feilua* 
ted on the Calder, which empties itself into thé rivet 
Air, whence you descend by the Ouse into the bay 
of the Humber, is a centre of manufactures for 
spinning, weaving, and dyeing wool and cotton. Its 
orders extend to all the surrounding country. Its 
productions placed on the line of navigation which 
joins Manchester, Liverpool, and Hull, can circulate 
through all the interior of England, or be conteyed 
direct, either to the coasts of the German Ocean, ot 
to those of the Irish Sea. 

Direction of the East* 

The canal of Ashton and Oldham begins near 
Manchester, setting out. from the canal of Rochdale ; 
it is opened in small section, is about eleven mîleè 
in length, and rises 160 feet to the town of Ashton; 
a branch towards the north leads td Oldham. The 
parishes of Oldhato and Ashton, both enriched by 
the spinning and weaving of cotton, contairl, thé 
latter, 25,967 inhabitants ; thcfermer, 50,000: Thé 
canal of Ashton and Oldham has other ramifications 
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leadii^ to the great manufacturing establishments 
in the neighbourhood. The principal branch, in a 
south directicMi, is six miles long ; it leads to Stodc- 
port, in the county of Chester. Stockport not only 
enjoys the advantage of the canal which gives it a 
communication with Manchester, but it is built on 
the banks of the Mersey, at the very place where 
the navigation of that now terminates, which affisrds 
it the most prompt and cheap conveyance for its 
export produce to Liverpool. 

The Canal of Huddersjield 

Is the prolongation of that of Ashton. From that 
town it proceeds to the north-east, and ends at Hud^ 
dersfield, on the banks of the Calder. Consequently, 
the two canals of which we speak, unite two navi- 
gable rivers, the Calder and the Mersey, whidi 
flow into opposite seas. It is the caiml of Hud- 
dersfield which traverses the great chain of 
mountains, to form a junction between these two 
rivers, flowing in opposite directions. This passage 
is efiected by means of a tunnel, almost the whole 
of which has been cut in the rock. It is 5280 yards 
in length, and the longest of all those which have 
be^i made in Great Britain. From Ashtcm to the 
summit level, the canal of Huddersfield is eight 
ipiles and a half, and ascends 334 feet by thirty- 
one locks. The length of the summit level is 
three miles and three-quarters, thence to Hudders- 
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field the canal is seven miles and a quarter, and 
descends 436 feet; it can only be supplied by 
reservoirs; the principal is above sixty-nine feet 
deep. 

The Canal of Peake Forest 

Has its origin at the extremity of the canal of Ash- 
ton, and its course is towards the south-east. It is 
seventeen miles in length ; and is prolonged by an 
iron rail-way to the quarries of lime-stone of Loads; 
Knowl. It has two branches, one canalized, the 
other formed by a rail- way, one mile and a half in 
length. This canal, opened in small section, like 
that of Huddersfield, passes through a country which 
is very uneven; this has rendered great works 
necessary. 

For instance, an aqueduct-bridge of three arches 
of sixty feet span, and ninety-eight feet and a half 
elevation ; an inclined plane which, on a length of 
514 yards, ascends 203^ feet^ making an ascent of 
thirteen in a hundred. 

The short Canal of Ramsden, 

(The name of its proprietor), goes from the river 
Calder, to the canal of Huddersfield. 

It was from 1798 to 1794 that the canals under- 
taken in the directions of the north-west, north-east,, 
and south-east of Manchester were begun ; almost 
all of them were completed with rapidity. 
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If the reader has been able to induce himself to 
foUow tl^ dry and tiresome itinerary of these hy-t 
draulic communications, opeqed on all pointa ci the 
horizon of which Manchester is the centre, he will 
conceive what advantages that commercial town 
must have derived from sq fine an assemblage of 
works. Let us take at once the four great 
canals pf Briare, de Loing, Orleans, and Saint 
Quentin, the only ones which are yet navigable 
round Paris, in an extent of forty-two leagues ; let 
u§ bend and compress them in a circle thirty-si:^ 
times less spacious, and we shall have a precise 
idea of the canals which branch around Manchester, 
about the distance of seven leagues ! Let us add 
to these artificial communications, the navigation of 
the Irwell and the Mersey ; then seven great turn- 
pike-roads which lead from Manchester ; lastly, all 
the iron rail-roads from the divers espials to the 
mines and these manufactories, which stand en- 
closed, we shall then have an idea of the meanp of 
communication which the art of public works has 
given to this focus of industry, and we shall cease to 
be surprised, that from 1758 to J 821, that is since 
the iron rail-roads and the canals has been made, 
the population of Manchester has increased from 
27,000 to 150,000 souls. 
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CHAPTER III. 

The HydratUic Communications of Liverpool. 

In the succee^iing volume, we shall descril)t^ th^ 
mwitime aod commercial establishment» of Liver- 
pod ; but here we have to consider that town only 
as ^ centre of inland navigation. Independently pf 
its communications with Manchester, Liverpool ha» 
three grand debouches by water : to the south, by 
the canal of EUesmere, thence by the Severn to 
Bristol ; to the east, by the Trent and Mersey can«d 
to Hull ; to the north, first, by the Leeds and Liver- 
pool canal, whence you may go to Hull ; secondly by 
the Lancaster canal, which goes to the County of 
Westmoreland. 

Communieations on the South. 

Setting out from Liverpool, if we ascend the vast 
basin of the Mersey, we find in the north bank of 
that river, a little bay, now called Port Ellesmere ; 
it is the entrance of a line of canals, which passes 
first by Chester, then by Nantwich, and then by 
Ellesmere, the central place that gives its name to 
the whole line, which has now become the property 
of a single company. 
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The branch of the canal included between Port 
ÏSlesmere and Chester, began in 1793, and com- 
pleted in 1796, is on one level in its whole length, 
which is nine miles; it is fit for the navigation of 
large craft. It issues by three locks into the 
' Mersey, and by three other into the Dee, at the 
gates of Chester*. Chester, the capital of the 
county, is situated on the river Dee, at a small dis- 
tance from the sea. When we treat of the sea-ports, 
we shall speak more at length of this city, which is 
remarkable on account of its monuments, its manu- 
factures, and commerce. 

When we quit the branch of the canal which 
begins at Port ^Uesmere, we enter immediately 
the canal of Chester, which joins the Dee under the 
walls of that town, by a lock.. This last canal, 
undertaken so far back as 1770, was at fitst intended 
only to convey the produce of the salt- works of 
M^dlewick, Winsford, and Nantwichf , at which 
'town it terminates ; it is sixteen miles and three- 



* This canal, of griand section, is for boats fourteen feet broad 
and seyenty feet long. Thé depth of water in the canal is four feet 
and a half. 

t From Chester to Nantwich,- the canal rises 170 feet. It is on 
great section, as;well as its ^iroloingation to Port Ellesmere. There 
are four towns called the Wiches^ where the salt-works are situated. 
Nantwich is the oldest, and at present the least considerable. The 
three others, Middlewich, Northwich, and Winsford are much 
more important. The two latter are, like ^Jantvvich, upon the 
river Weaver ; Middlewich is on the bimks of the Grand Trunk 
Canal, which crosses the Weaver at Northwich. 
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quarters in length. To derive the greatest possible 
advantage from it, it ought to have been brought as 
hx as the Grand Trunk canal which passes by 
Middlewich ; this was in fact the original intention. 
By this means, all the counties crossed by the 
Chester and EUesmere canals, would have had a 
direct communication with the great ports of London 
and Hull, as well as with the richest provinces of 
England. But while it was permitted to continue 
the Chester canal to the bank of the Grand Trunk, 
it was forbidden to make it open into the latter. 
Checked by such an obstacle, the Chester Canal 
Company did not execute that part of its line of 
navigation, which was to go from Nantwich to the 
salt-works of Winsford and Middlewich. We mèn- 
tion this fact, though it is uncommon of its kind ; it 
shews, that even among nations where the legislator 
* igfc the most enlightened, he may be surprised into 
granting restrictions, contrary to the general spirit 
of his acts, and injurious to the public good. 

The restriction of which we speak, and the decline 
of the salt-works at Nantwich, had caused the 
shares in the canal from Chester to that town to fall 
very low. Happily the idea occurred of prolonging 
it by Ellesmere*, to form a great system of internal 



* 'Ellesmere, an old Saxon town, is on the banks of a large lake 
belonging to the Duke of Bridgewater. This lake was formerly 
called Ahmefe^ or Mare Principale, The population of Elles- 
mere is 5,639 ; this town is only six miles from Chirk. 

Vol. I. S 
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navigation. It is now much frequented, and conse- 
quently very productive. 

From Nantwich to Llanymynech, in Wales, a first 
line is directed from north-east to south-east. From 
Shrewsbury, on the Severn, to Llandesilio, on the 
Dee, a second line extends, which crosses the first 
at right angles. These two lines complete the 
c^nal of Ellesmere, and form a croçis, the four 
branches of which we shall designate by the place 
at which eadi of them terminates. 

The following is their extent :— 

Branches of Nantwich ... 35 miles 
Llanymynech . . 11 
Shrewsbury .,16 
Llandesilio . • . l6j 

Total . • • . . 78S ' 
To obtain a knowledge of iheir course, we will begin with th^ 
first branch. Let us embark at Nantwich, in barges seventy feet 
in length, seven feet broad ; they will find through the whole extent 
of the lines which we are going to follow, four feet and a half depth 
of water. In the twelve first miles, we ascend 128 feet by nineteen 
locks. We then see on our left hand, Whitchurch, a market-* 
town, towards which there is à navigable branch which extends 
betweeii four or five miles further to some quarries and mines, the 
produce of which is brought by this way to the principal line. 
Following our course, we see other branches leading from quarries 
and lime-kilns to the principal line. We reach Ellesmere, where 
the company has stationed its office and the central agency of its 
operations ; three miles and a half beyond, near the locks of Frank- 
ton, we cross the grand line of navigation, perpendicular to that 
which we follow ; we descend nineteen feet by three locks, then 
tè-ascend to Llanymynech, pn the banks of .a river which falls 
into the Severn. Four rail-ways are the ramifications of the 
second branch which we have just passed over. 
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The Canal (ffMontgoniery il only the conduiUition of this branch 
of the canal of EUesmere from Llanymynech. When we visit it> 
we remark the great aqueduct bridge of stone on the river Vyrnwy ; 
then a considerable branch which encompasses the valley of Gnis- 
field; the principal branch descends twenty-nine feet and a half 
by four locks. Thence the canal ascend» again seventy-one feet 
by nine locks ; its total length is sixteen miles. After having tra^ 
versed the valley of GnitfieW, it goes by the side of the Severn, 
passes by Welch, where a great quantity of woollen goods is 
njanufactured ; it is the commercial centre of the fertile valley of 
Montgomery, which is watered and vivified by the Severn. In a 
course of above 217 miles, this fine river is navigable as far as 
Welch Pool, à town containing 3,440 inhabitants. A recent en- 
terprise continues the canal of Montgomery as far as the town of 
Newton. This new line rises forty-seven feet and a half in a 
length of nine miles. • Agricultural produce, timber, minerals, are 
exported pn this canal, by which every thing necessary for the 
Welch is imported in return. 

Let us now place ourselves at the lowest point of the second 
Une of the EUesmere canal, that is to say at Shrewsbury on the* 
Severn ; ten miles and a half of canal are still wanting to complet» 
this line. Following it, we ascend first 134 feet, on an extent ol 
one mile and three-quarters, then we proceed fourteen miles and a, 
quarter on one level ; we ascend thirty feet by the four locks of 
Frankton, which are near the crossing of the two great liries of 
the canal ; three miles farther, we again ascend thirteen feet by 
two locks; all the rest of the canal is on a level. This last part is 
fourteen miles and a quarter in length ; it is the most interesting of 
all on account of its beautiful works : in this short space, it presents 
the stone aqueduct erected at Chirk to cross the Ceriog, then two 
tunnels, afterwards an aqueduct of iron to cross the Dee at Pont-y- 
Cyssyltan» Beyond this aqueduct, the canal is parallel to the 
river, and hollowed in the rock, for a great portion of its length, as 
far as Llandesilio, above Llangollen. 

Bôt^ii^een Ppnt-y-Cyssyltan and Llandesilio, agr^t 

s 2 
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iron rail-road was to be extended by a new rami- 
fication of the canal, in ascending, on one hand, to 
the county of Flint, and descending, on the other, to 
the left bank of the Dee, as far as Chester. By 
this means, the communications from that city with 
the upper part of the counties of Flint and Denbigh 
would be much shortened. This project will doubt- 
less be one day executed. 

At Llandesilio, the Dee has a dam of stone and 
sluices to feed the canal, which supply is obtained 
in great abundance, because the Dee, above Llande- 
silio, receives the waters of very spacious and deep 
valleys, and those of Bala Lake, the length of which 
is above three miles and a half. A regulating dam 
economises the water of the lake, so that they may 
suffice for the supply of the canal, even during the 
longest droughts. In short, this supply is the more 
advantageous, that it fiimishes, from the most 
elevated points, the necessary water to three 
branches of the Ellesmere canal ; those of the north, 
east, and south. 

So vast a combination of inland navigation, by 
procuring outlets for the territorial produce of the 
counties of Flint, Denbigh, Montgomery, Shrop- 
shire, and Cheshire, is an immense advantage to the 
numerous valleys, whose agricultural produce and 
manufactures it conveys. To these must be added 
the produce of the mines of salt, iron, and zinc; and 
of the quarries of slate, lime, marie, ^c, with which 
the counties just named abound. We shall then 
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have an idea of the riches which, thanks to the com- 
munications opened by the Ellesmere canal, are con- 
veyed, according to the speculations of the mer- 
chants ; first, by the Mersey, to Liverpool, Ireland, 
Manchester, and the north of England. Second, 
by the Severn, to Bristol and to the south. Third, 
and last, by various canals to London and all the 
eastern part of Great Britain. 

The Ellesmere canal is perhaps the only example 
that can be produced in the three kingdoms, of a 
system of canals, combined in this manner for the 
special wants of the works in the mines, and of 
agriculture, while the supply of the manufactories 
and towns is an object of secondary importance ; 
h©nce, the principal landholders of the valleys 
with which the canal of Ellesmere now opens a 
communication, were the persons who, as early 
as 1792, formed the company to which this 
noble enterprise owes its origin. This is an 
example which should especially interest the pro- 
vinces in the centre of France, the landholders in 
which may acquire an entirely new source of terri- 
torial riches, by combining a similar system of in- 
ternal communication for the disposal of their agri- 
cultural produce. 

The Ellesmere canal, so remarkable for its ob- 
ject and extent, is no less so for the beauty of 
several works of art, the merit of which we were the 
first to make known to the engineers of the Conti- 
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Haut*. It must claim tile att^otic»! of sdenti&omi 
on account of the two aqueduct^bridgw wfaicfa it bat 
been necessary to erect, that of Chirk, buih of stom» 
and especially that of PonVy-Cyssyltan, which is 
of iron. — See plate. 

The canal bridge of Chir|c is composed of- ten arches ; it is 500 
feet in length, between the hutments, which extend fifty feet on 
each side ; this makes its total length, six hundred feet: its elevation 
above the Dee at high water it equal to tixty*five feet and a 
half. The breadth of the canal ^n the aqueduct is twf lv9 feet, ih>I 
including ^ towing*patb, as may be stien in the plate, in which wq 
liave represented this aqueduct. 

Setting out from Chirk, we pass under the first tunnel, 500 yards 
in length ; the canal runs then in the open air, by means of a dcjip 
cut, one mile in length. The second tunnel is 600 feet in length, 
and opens into the valley of Dee, which the canal croiaes at Pontpi 
y-Cywyltan. 

In this place is a bar, which is drawn across the canal when it 
is necessary to stop the navigation. When it is free, this bar is le- 
ceived in a chamber, or deep recess, of equal dimensions, cut in 
the bank of the canal ; a capstan is used to draw it in and out of 
its recess : this bar, which is of wood, is made to run and to fit in 
a groove at the bottom of the canal, and on the oppqidte bank. 

In 1795, Mr. Telford, who was intrusted with the 
direction of the Ellesmere canal, conceived the idea 
of substituting iron for the coating of clay with which 
the EngUsh line their aqueduct bridges. He first 



* It is in the memoirs on the marine bridges, and higher roads of 
France and England, that they are first meniioned. . 
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tdod this at Chirk, aa a prelude to the beautiful 
construction of Pont-y-Cyssyltan ; above the arèheai 
of tbe aqueduct of Chirk he built side walls with 
brick, in the usual manner, but with stone coating,- 
Between these walls he laid down large plates of 
cast-iron, fot the bottom of the canal, carefully 
d<imped, then fastened with iron pins, screwed and 
caulked in the jointe; these plates serve at the same 
time as continued holdfasts, in order to prevent the 
side waUs from being thrown outwards by the prés- 
ure of the fluid. 

The works necessary for erecting the aqueduct of 
Pont-y-Cyssyltaû were attended with much more 
difiiculty ; it was requisite to execute the canal at a 
height of 126| feet above the surface of the river, at 
a place where access was had by a causeway ôOQ 
yards long, seventy-six feet and a half high, and 
forty-two feet broad at the top; it was found by cal^ 
eulation that it was more advisable to erect a canal 
bridge 1010 feet in length, than to carry this im-. 
menâe causeway any further. To execute thi& bold 
enterprise, Mr. Telford resdved to make still more 
use of iron than in the works at Chirk ; he erected 
nineteen metal arches on eighteen piles of brick, to 
two butments of stone* This aqueduct alone œst 
fifty-foujc thousand pounds sterUng. 

The arches represent two segments of a circle, 
each formed by four ribs of cast-iron, which are 
open in order to be lighter; the open parts have 
the appearance ci the stones composing a stone 
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arch, while the bars, or solid parts, may be said to 
represent the arras of such stones. 

To give to the structure a greater power of resist- 
ance against the pressure of the water, the sides of 
the canal are composed of strong plates of wrought 
iron, not cut. straight, but so formed as if they were 
a continuation of the lines presented by the solid 
parts of the ribs of the bridge ; and the plates which 
join the parts of one arch with those of another are 
wider at the bottom than at the top, which produces 
the same effect as that of buttresses supporting a 
wall. fSee plate.J 

The towing path is a little above the surface of 
the water, within the aqueduct; it is composed of 
pieces of timber lying transversely, and resting 
upon the heads of posts or muntins, which are equi- 
distant. These posts are upon two rows ; one is 
dose to one of the sides of the aqueduct ; the other 
under that edge of the towing-path nearest to the 
middle of the canal. Strong beams go from one 
post to the other, and are secured by braces placed 
diagonally between the opposite posts; thick planes, 
closely joined together, rest upon these beams, and 
finally a layer of gravel, well bound together, covers 
this wooden platform : the object of this gravel is 
not only intended to preserve the floor from the in- 
jury it would receive from the horses' shoes, but 
likewise to prevent the shaking which these animals 
would occasion in treading heavily over an elaistic 
surûice ; this shaking wotdd be suflSciept to disjoin 
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rapidly all the parts of this bridge canal An iron 
railing, about three feet high, runs along the exterior 
hedge of the towing path, and serves the purpose 
of a parapet. 

Such is the aqueduct of Pont-y-Cyssyltan, which 
for its lightness, simplicity, and elegance is a model 
of its kind. 

Near this aqueduct, ascending the left bank of the 
Dee, there are several basins to receive the boats 
that come to take in their cargoes, which chiefly 
consist of iron and coal. Most of the piles of the 
aqueduct rest upon layers of coal. 

The valley of Llangollen, in the midst of which 
this monument of art is erected, is very striking in 
its appearance. I have endeavoured to give an 
idea ofit in the short narrative of my second journey, 
as follows : — " From Chester I went to Wales, to 
visit the works of the Ellesmere canal ; the most im- 
portant, in my opinion, was the aqueduct of Pont-y- 
Cyssyltan, thrown over the torrent-like river which 
flows through the valley of Llangollen. At the 
height of 127 feet, and for a length of 1000 feet, you 
see an aerial canal, the metallic envelope of which is 
supported by bold and light piles. Boats heavily 
laden, and the horses which tow them, securely pass 
over this road, hanging over an abyss, and carrying 
to Ellesmere the coal, the lime, and the iron flir- 
nished by the mines, the quarries, and the forges of 
thé vale of Llangollen. 

" After a long and fatiguing walk, I entered the 
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ralley on a fine autumnal evening, almost at l^e 
moment of sunset ; neVer did a more maguifieent 
scene burst upon my sight, in the midst of a vigorous 
vegetation, still retaining all its freshness J columns of 
smoke and flame ; perpetual erupticms from the cra- 
ters of industry ; furnaces, forges, limekilns, and heap» 
of coal ignited to become, by the very . operation 
of ignition, a perfect combustible ; manulhctories, 
eountry-houses, and villages, placed in the form c^ 
an amphitheatre, on the sides of the valley ; below, a 
rapid torreijt ; above, thé canal bridge, placed, ae 
if by enchantment, on lofty and slender pillar» of 
an elegant and simple construction ; and this mag- 
nificent work, the fruit of the happy and bold efforts 
of one of my friends ! Lost in the contemplation of 
these beauties of art and nature, which by the fading 
away of the declining light, changed their appear*^ 
anoe every moment, I stood as it were in ecstasy, 
till the dose of twilight obliged me tp retire, and 
seek an asylum at some miles' distance. This is 
what I have seen, but which I cannot describe 
without depriving it of the charms of reality, gud 
Which nevertheless, in spite of time^ atid distance, 
ptill makes my heart beat at the recdledticfti of the 
emotions which this magnificent scene excited m 
me.*'*— (Memoirs* on the Marine Bridget and High^ 
roads of France and England.) 

Canal of Shrewsbury* 
Its utility will become much greater when thé Elîes- 
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coals to Shrewsbury, acommerqial and mapufactur» 
ing town, with a population of 20,000 inhabitants, 
Qnri(iiecJ by the traflSc, both on the Severn and «i 
the principal roads frc^n Birmingham and Lgnd<^ 
to Dublin. 

Leaving Shrewsbury^ to follow the line of the 
canal, we proceed towards the ea3t end, pa^s, fi^sii 
a tunnel 970 yards in length; after going twelve» 
miles, as far as langdon, we traverse the Turae on 
an aqueduct bridge of iron * ; it was the first that was 
built in England, and was executed by Mr. Tçlford» 
in 1795 and 1796. Those persons who always 
proph^ ill success to works of a new kind did not 
fail to affirm, that in winter the ice would warp the 
the waUs of the canal ; they pretended that the vari- 
ations of the temperature causing the iron alternately 
to dilate and to contract would produce rui^rei^ 
and sQon render the metal aqueduct unserviceable 
Experience has proved the contrary. 

Setting out from this aqueduct, we ascend nearly 
eighty feet, by several lodes, on an extent of iEour 
miles and a half* At this distance we are at the 
foot of an inclined plane, which also rises eighty feet, 
on a length of 610 feet ; this inclined plane renders it 
necessary to employ very short boats; they carry 



• It is 186 feet long, and stands fifteen feet and two-thirds above 
the water in the Turne. The towing path is outside. -- (Set the 
plate representinff this aqueduct *) 
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only eight tons. We shall describe the manner of 
woAing them, when we treat of conveyances! 

In order to, avoid the loss of water which would 
arise from the passage of such short boats through 
long locks, each of them is divided into four parts by 
three inner gates, which turn like the safety- gates , 
previously described on a horizontal axis, lining 
at the bottom of the lock. The water may be in- 
troduced in each of these compartments, and drawn 
out of it independently of the three others. 

Towards its eastern extremity, the Shrewsbury 
canal divides into two branches : one ascends to the 
north as far as Newport ; this branch, upon which 
there is an inclined plane, is the work and the pro- 
perty of the Marquess of Stafford ; it is above six 
miles in length. The southern branch is very 
short, but it has been prolonged by the Shropshire 
canal, the essential object of which is the exportation 
of the produce of the quarries, mines, founderies,(S'c., 
of iron, lime, and coal. 

The Shropshire Canal is celebrated in the history 
of the art. It descends to the Severn, which it joins 
in two points, by means of a bifiircation ; though only 
fifteen miles in length, it has, in that short space, 
three inclined planes — 

FectloQg. Fécthii^ 

The first near the Shrewsbury Canal . . 96I 120 

The second situated near Windmill * . . 1800 126 

The third at Hay, near the Severn . . " . 1050 207 

* At the inclined plane at Windmill; six boats ascend and six 
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The first two are like that of the Duke of Bridge- 
water's canal, the third has a remarkable particula- 
rity ; this is a counter plane, about thirty feet in 
length, by which it re-descends into the upper part 
of the canal. A steam-engine of six-horse power 
serves to make the boats ascend on this last plane, 
which for tiie rest does not diflfer from the others. 

We have said that the Shropshire canal divides 
into two branches, which go to the Severn; the 
western branch joins that river near the celebrated 
foundery of Colebrooke dale, where the first iron 
bridge was cast. Before the adoption of inclined 
planes, this branch presented a very singular esta- 
blishment. Two wells had been^dug thirty-two feet 
in circumference, and one hundred and twenty-two 
feet in depth. On the loaded boats coming from 
the canal to the upper mouth of one of these wells, 
their cargo was put into iron chests, which were let 
down the well, and reached the bottom of a subter- 
raneous vault, going from that point to the lower 
part of the canal, which issues into the Severn ; the 
iron cases were raised and let Aoviw by means of a 
large wheel, with a curb placed between the two 
wells. It has been found much more advantageous 
to employ inclined planes, which saved the trouble 
of unloading and re-loading. The Shropshire canal. 



others descend in an hour ; three men are sufficient to direct them. 
The burden of these boats is from hwe ta eiglit tons ; they diflbr 
only in the depth of the hold. 
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like all those which paBs near the mities, is partly 
fed by the water exhausted from the mines, which is 
raised by means of the steam-engine; a similar 
machine serves also to pour into the bed of the 
canal the water of a reserroir pliaced on a lower 
level. 

The KeU&y Canal, 

Which communicates to the rich founderies of that 
name, is only a branch of the Shropshire canal; it 
has the first inclined plane which was made in Eng- 
land*: the boats f which are to pass it are placed 
upon a carriage, the fore wheels of which diflFer in 
size with the hind ones, in order that its platfomi 
may be horizontal ; these wheels are of cast-iron. 
When the carriage arrives at the top of the inclined 
plane, it enters into the lock, and its platform is then 
on a level with the bottom of the canal ; vvhen a 
loaded boat descends, its weight and impetus are 
suflScient to draw up another boat carrying two and 
two-thirds tons. 

From the summit of the inclined plane, the little 
canal of Ketley leads to the mines of Oken Gates. 
In order to economise the little water that can be 
employed for this navigation, a reservoir on the side 



* This plane has a fall of seventy-three feet, and is 670 long ; it 
has a double rail-road. 

t They are twenty feet long, six feet one-third broad, and three- 
feet eight-inches deep ; they carry eight tons* 
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of the lock, which joins tlie inclined plane, receives 
h^f the water which must serve each time to fiU 
the lock. When Jj^e water becomes too scauroé, % 
steam-engine restores to the canal what has been 
expended at the passage of each boat. 

South-East Direction. 

'The communications east of Liverpool, are can> 
ried on in the south side by joining the Mersey 
which flows towards the west with the Trent, which 
runs in the ppposite direction, and falls into the 
basin of the Humber, on the banks of which the 
great port of Hull is situated. We have already 
described the navigation of the Mersey. From this 
river we enter part of the Duke of Bridgewater's 
canal, which we follow as far as Preston Brook, 
where the Trent and Mersey canal begins, which 
is called the Grand Trunk, because it is like the 
stem of the tree from which almost all the brandies 
of the inland navigation of England spread out It 
was at Liverpool that the idea of opening such a 
canal was first conceived (in 1755), but it was in a 
direction which was not adopted^ The line of navi- 
gation that was preferred in the sequel was planned 
by Brindley ; it was adopted in 1765 by an associar 
tion, composed of the principal landowners, manu- 
facturers, and merchants of Staflfordshire, directed by 
Admiral Anson, and with the Marquess of Staâbrd 
ft)r president 
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Most of the associations of this kind formed in 
Great Britain, 'have in the same mam:ier had for 
their promoters and advocates, some of the most 
distinguished members of an aristocracy, whose 
patronage extends to all the works of public utility. 
The noblemen, who thus take under their protection 
some new project, begin by employing agents in the 
country which is to reap the benefit of their active 
and powerful influence, to get it approved by the 
principal inhabitants, and to induce their own 
friends, opulent and numerous, to contribute to the 
expense of the proposed undertaking. Afterwards, 
in order to obtain the assent of the legislature, they 
employ in the two houses of parliament their interest, 
that of those members who are under their powerful 
patronage and influence, and often even that of all 
the political party to which they belong. Such, 
according to the wish which we have expressed in 
the introduction, is the useful patronage which we 
should like to see instituted by those families in our 
country, who have acquired some authority over the 
minds of others, by their rank, their titles, and their 
talents, and their high functions in the administra- 
tion or in the legislature. In France, there are few 
private persons rich enough to make such sacrifices 
as the Duke of Bridgewater, and to execute at their 
expense great public works ; yet many of them may 
assist and direct the associations to be formed, or 
which are already formed in their respective de- 
partments. It is one of the surest and most advan- 



Digitized by VjOOQ IC 



The Ketley Canal. 273 

tageous means of influence which can be offered to 
the higher class, which in our new state of society, 
endeavours to place its interest and its power on 
lasting foundations * . It must always have present 
to its memory, a great truth confirmed by experience ; 
it is not by accumulating estates, treasures, majorats, 
and entails, but by acquiring rights to the esteem 
and gratitude of the people, that the British aristo- 
cracy causes its titles and privileges to be tole- 
rated, I might almost say, loved. But let us return 
to the canal commenced under the patronage of the 
Marquis of Stafiford. 

Staffordshire, which this canal traverses and 
vivifies, is a province equally remarkable for its 
rich pasturage and fertile arable lands. Its soil 
contains mineral riches not less valuable; iron, 
coal, lime, alabaster, the clay fit for fine earthen- 
ware, china, Sçc. Such is the opulent country, which 
has become the centre of the inland navigaticm of 
England, since the opening of the Grand Trunk 
canal. 

, A great nimiber of manufactories rapidly rose in 
the neighbourhood of this canal, while the old ones 
have acquired greater prosperity, notwithstanding 



♦ The great, says Massillon, are great only for other men ; they 
enjoy their greatness only inasmuch as they make themselves 
ttseful to others; and they lose the right and title which make 
them great, as soon as they seek to serve themselves alone. 

Vol. I. T 
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tiie competition* Agriculture has also benefitted 
by these new communications and outlets. Every 
interest of this kind is so well understood in Eng- 
land by the land-owners, that those whose estates 
were situated in the line of the Grand Trunk canal, 
ofl^ed, {ot the most part, to give gratuitously as 
much of their land as would be required for the 
breadth of the canal ; when, at the same nnnn^t, 
they advanced their money to meet the expenses 
of an imdertaking from which they expected to de- 
rive so much advantage* Experience has justified 
the hopes which they had conceived, by success, 
which exceeded all that the most favourable calcula- 
tions had held out The income has increased to 
such a degree, that the dividends fixed at first at 
five pounds sterling, have risen to sixty, and the 
shares which were at first of one hundred poimds 
sterling, have been sold at thirteen timps that sum ! 
The capital first subscribed was 354,250/. sterling.; 
the progressiv/O extensions of the navigable line 
rendered new loans necessary, which have all been 
repaid out of the profits of the canaL 

Principal Dimensions of the Grand Trunk. 

Length ninety-three miles, of which sixty miles in 
the centre, opened in small secticMi, with sixty-nine 
locks ; then, in large section, first, on the side of the 
Mersey, eighteen miles, on the same level with the 
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Duke of Bridgewater's caaal; eacond, on the side 
of the Trent, sixteen nnles, with six locks. 

Other Dimmmons. JExiremkiedé Centre. 

Breadth at the surface of the water 55 feet to 40 25 feet to SO 

Breadth at the bottom , . 1$ ... 1^ 
Depth .•,...,56.. 46 
Locks, 7ai feet br€a4th . , 15 , . , 76 
Breadth of the boats». , , lA ^ . ^ 7 

The Grand Trunk canal presMted much greater 
diflSculties to overcome than that of the Duke of 
Bridgewater. It was necessary to direct it across 
a series of valleys and mountains, which have re- 
quired the c(Mistruction of thirty^ve locks on one 
side of the Mersey, and of forty on the opposite, 
the erection of three aqueduct-bridges, and of 
258 ccmmon bridges, the formation of five reser^ 
voirs, the excavation of five tunnels to traverse 
the great chain of hills which runs from the south 
to the north of England and Scotland. It was ne- 
cessary to rise 316 feet above the Trent, and 408 
feet above the Mersey. Moreover, not to be 
obliged to rise still higher, they were forced to give to 
the principal tunnel, bored in the pass of Harecastle, 
a length of ^88 yards. When the plan of the 
canal was originally made, they did not venture to 
open this tunnel in large section, which would have 
greatly increased the expense. It is for this reason. 



* The large boats carry forty tons j the smaller ones twenty. 

T2 
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that the œntral paît of the Trent and Mersey canal 
has been dug only m small section*. 

The tunnel of HarecasUe is only nine feet broad 
by twelve high, it is almost everywhere arched with 
bricks. It cost eighty-four shillings and sixpence 
per three feet. To attain the highest degree of 
economy, they have not even made a towing-path 
in this gallery. In ordef to pass it, each boat has 
two men, who, lying on their backs, push with their 
feet against the walls of the tunnel. Thus, two 
hours are employed in passing less than a mile and 
a half. This place is so frequented, that at the 
moment when the passage begins, a file of boats â 
mile long is often seen. To prevent confusion, those 
going to Liverpool pass in the morning, and those 
going in the contrary direction in the evening. 
, This accumulation of a traffic, too active for the 
locality, will render it necessary to make the canal 
broader, in order that a smaller number of boats, 
carrying the same quantity of merchandise, may 
occupy a smaller length and pass with greater 
rapidity. Thus it is already intended to open 
the canal in large section, in its central part as 
at the extremities, and to extend this improvement 
to the principal . branches. If the abundance of 



• The canal has four other tunnels, of which the following is 
the situation and the length. Preston-on-the-Uill, 3730 feet; 
Bamton, 1716 feet; Saltersford, 1050 feet; Arinitage, 390 feet. 
All four are thirteen feet broad, and seventeen feet high. 
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capitals, accumulated during the last half century 
by the British merchants,, and the prodigious ac- 
tivity which it has given to the conveyance of 
merchandise, now make the dimensions of part pf 
the Grand Trunk canal much too small, for the wants 
and the resources of an industry, which has become 
gigantic, we must not, for that reason, blame the 
members of the company who first conceived, upon 
a modest plan, their judicious imdertaking. Let 
us rather praise them for the precautic«is, excessive 
as they may appear, which they have taken to in- 
sure success to their speculations, in reducing as 
much as possible the original expense. 

We should reflect, that it was this spirit of eco- 
nomy to which was owing the success of the first 
speculations, which, had they failed, or even been 
less profitable to the projectors, would have suflBced 
to disgust the public with the hydraulic ways offered 
to commerce for the conveyance of their merchan- 
dise. This remark is the more important, because 
in the present 9tate of French industry and com- 
merce, canals upon too expensive a scale ought not 
to be undertaken. Opulence and splendour, are 
only safdy to be attained by the steps of mod^Jty 
and circumspection. 

Following the course of, the Grand Trunk caxuti, 
setting oflFfrom that of the Dukeof Bridgewater, we 
first cross the tunnel of Preston-on-the-Hill, we then 
proceed by the side of the salt-works of Northwich, 
Nantwich, and Harecastle', near the great tunnel 
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situated atlts highest level ; in coming out of this tun- 
nel we enter the valley of the Trente where the canal 
follows a course parallel with the river. Contiguous 
to this is the beautiful manufactory <£ earthenware 
known under the name of Etruria/ founded by the 
odebrated Wedgwood, at the time of the first open* 
ing of the canal* 

Iron rail- ways convey, on different points of the 
natigable line, ihe produce of the quarries, mines» 
and neighbouring manufactories. The first branch 
of the Grand Trunk canal, in length about* eight 
miles, goes to Newcastle-uhder-line, famous far its 
hat manufactory; then re-ascends to Cheddleton, 
in the midst of a œunty full of nKinufectories of 
every species of earthenware, known by the na,me 
of .Staffordshire wares. On the le& bank of the 
Grsmd Trunk, ancrther branch, in length twenty-eight 
hnies, and continued also by three miles and three- 
queers of iron rail- way, goes south to the txmn of 
Uttoxeter, and northwards to that of Leek, tra* 
versing a country rich in all kinds of mamtfactories. 

At Haywood, in the vicinity of the town of Staf- 
fijrd, we find on our ri^t the entrance of the Wor* 
cester. canal, which descends to the Severn. We 
pass the Trent, over an aqueduct, ihea a tunnel, 
and we arrive at Fradiey, at die southernmost point. 
Here begins the canal of Pazdey, which commu- 
nicates with thcee, of which Birmin^iam and Lon- 
don are the centre. Here also, the Grand Trunk, 
laavii^the direction of the south-east, turns sud* 
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denly to the north-east ; crosses the Trent, and fol- 
lows the left bank of the river to Wilden-ferry, on 
the Derwent j a rirer which flows on to Derby. 

Ilie canal of Derby is formed of three branches, 
which, le-unite in this city, and lead, the first, towards 
the south, to the Grand Trunk, which it crosses, to 
fall into the Trent at Swarkstone ; the second, to the 
north ; the third, to the west, to the canal of Erewash ; 
total length, sixteen miles. Thus, including the 
Derwent, there are four navigable lines, proceeding 
from a town whose industry is much benefitted by 
them. The stream of this river is likewise very 
serviceable to the silk and cotton manufactories. It 
was at Derby, on this same river, that, in 1718, the 
first mill for winding and twisting silk was erected 
by J. Lombë, a native, who stole the secret of thiâ 
art from the Italians, and who, it is thought, was 
poisoned by them. The period of his patent of im- 
portation having expired, the Parliament granted to 
Ms heir a national gift of 14,000/., provided that he 
should make a complete model of the new mechan- 
ism, for the benefit of the public; Derby has many 
manufactories for sUk stockings and porcelain; 
native marbles, metals, ^c, are also wrought, all 
which productions of industry find a most convenient 
and economical outlet, by means of the inland navi- 
gation. 

The canal of Erewash, parallel with the river of 
thai name, brings to the Trent the produce of the 
coal mines of the higher part of the county of 
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Derby ; its length is eleven miles and three-quarters, , 
upon a descent of 154 feet. Its brandies are, first 
to the west, the canal of Nutbrook, ccmstructed 
by two proprietors, extending five miles ; seccmdly, 
to the north, the canal of Cromford, of which a 
branch is continued by an iron rail-way, as far as 
Mansfield ; thirdly, to the east, the canal of Not- 
tingham, which terminates at this town, on the Trent, 
but which is continued below this river by the canal, 
of Grantham. The sight of this humble town should 
inspire us with feelings of respect: Newton ac- 
quired at Grantham the first principles of a know- 
ledge, which was one day to explain the laws of 
nature. 

Nottingham, in the centre of so many canals, 
re-unites all the means of a prosperous and varied 
industry. For twenty-five years it has produced 
lace, shawls, spun cotton, silk, ^c. This town is 
celebrated for its stocking manufactories ; its wealth 
and population incresise with its manufactories and 
means of exportation. In 1811 it only redconed 
34,2$3 inhabitants ; ten years afterwards, it had in- 
creased to 40,415. Above twenty years ago, when 
it had scarcely 30,000 inhabitants, it was the 
centre of a formidable <;onspiracy of incendiaries, 
and of frame breakers, because the mechanic con- 
sidered these machines as the causes of his misery. 
The conspiracy once destroyed, the manufactories 
became more numerous, the population increased 
one-third, notwithstanding which, the general com^. 



Digitized by VnOOQ IC 



Communications of the North- West. 28 1 

fort is greater than before — ^tbus, experience justifies 
the use of machines consecrated to industry, for the 
good of society. 

Beyond Nottingham, still descending the Trent, 
we find, on our right, the most ancient canal in 
England, it is the Fosse^ Dyke, excavated by the 
Romans, filled up in barbarous reigns, and again 
opened in modem times. This canal extends as 
far as Lincoln, where it terminates the navigation of 
the ancient Witham. 

At Stockwith-upon-Trent begins the canal, of 
Chesterfield, a manufacturing city, surrounded with 
coal and iron mines, the produce of which is ex- 
ported on this canal. 

The length of this canal is nearly forty-five miles. 
It is in great section only, in the first five miles, fi"om 
Stockport to Pusford. From the Trent to the highest 
part, its ascent is 335 feet ; a tunnel is also passed, 
3000 yards in length, after which we descend forty- 
five feet, down to Chesterfield. 

Communications of the North- West. 

The canal of Leeds and Liverpool, opened in great 
section, with a depth of water equal to four feet and a 
half, on forty-two of breadth — it is impcartant Itoti its 
extent, and the resources aflForded in the counties it 
traverses. 

It is 130 miles in length, and communicates by 
the Air, and the Ouse, with the bay of the Hum- 
ber, Hull, and the German Ocean ; it commences 
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at Liverpool in a basin, whose waters ate fifty-two 
feet above the lowest tides of the Mersey ;/rDm 
thence to the cuUninating point the canal ascends 
430 feet, it is conducted by means of a tunnel, in 
length 1550 yards, in brea<JKh eighteen feet, and 
seventeen iii height ; and lastly, as far as Leeds, it 
descends 410 feet. 

To Mow the canal of Leeds and Liverpod, set- 
ting <^ from this last town, we first go towards the 
north, we turn to the ea?t, to enter the valley of die 
Douglas ; a branch conducts to the north, towards 
the moudi of this river. We continue to ascend 
parallel with the Dougla» to Wigan, the parish of 
which contained, in 1821, 36,818 inhabitants, a po- 
pulation whidi the coal mines and manufactories 
«mble to live in opulence. From Wigan we ascend 
to the north, ihsa to the west, to Blackburn, a ina- 
wifacturing city, where silk-yam manufactories, 
weaving, and bleachings, are very prosperous. Hie 
parish of Blackburn alone contains 53,350 persons. 
Advancing to the west we arrive at Beverley, 
another town, rich in its ftianufactories, and in the 
mines worked in its neighbourhood — ^we return to 
the north to proceed to Coke, near to the highest 
part of the canal. Hie great increase of population 
of the diS&cent cities we have surveyed is quoted in 
the last estimate of trade, published by the British 
Parliament, as the residt of a manifoêt improvement, 
for some years past, in the manufactures of Lancas- 
ter. In coming oirt àF the tunnd df Foukidge we 
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enter ixio the oounty of York, still advancing a little 
to the northward ; at last we return to the soutih- 
easti to Leeds, visiting in our way Skipton and 
Bin^ey» 

Leeds is cxie of the most interesting towns in 
England, by the great appearance of industry which 
it disj^ays — ^it has assumed for armorial bearings 
two of Minerva's birds, because this goddess pre- 
sided over the weaving of silk and wool, as well as 
over other useful arts — arms which, by-the-by, are 
worth all the rampant lions, griffins, and saltiers, 
which the heraldic art ever invented. 

Leeds is the centre c^orders for, and the principe 
maAet rf, woollen cloths manufactured in the west 
of the oounty of York, a county, ofwhidi it is (if 
we may thus express it) the commercial metropcdis. 
The building which is used as a depAt, and as a 
place of sale for coloured cloths, is 380 feet long 
by 180; it has six double rows of stalls, and is the 
Palais Royal of mercers, and, what will certainly 
appear incredible to our dealers in stuffs of the 
streets of St. Dennis and the Halle, this building 
is odebrated for the perfect manner in which it is 
lighted! Itie internal police and regulations, by 
iii^ch sales are carried on in this beautifiil esta- 
Wishment, are not less remarkable than its ardii- 
tectura The trade of white woollen cloths occupies 
a less spacious building ; it contains, nevertheless, 
1210 shops ; the fiMmer one 3000. I do not men- 
tion various other brandies of trade, important in 
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themselves, but secondary for Leeds. This city 
has a public school, with one hundred and twenty 
presentations ; a school on the Lahcasteriah plan, for 
1000 ^children ; ' schools of industry and Sunday 
schools, two commercial and political newspapers, 
more important than the Moniteur, a Journal of 
Science, ^c. Such are the intellectual resources of a 
population, which, in 1811, was reckoned at 62,034 
inhabitants, but which now amounts to 83,796 ! 

Communications of the North. 

Canal of Lancaster. — It derives its name from 
the county, which it traverses lengthways, passing 
through districts rich in fossil coal, and other useful 
minerals ; it was begun by Brindley, continued by 
Whitworth, and completed by J. Rennie. It is 
suited to large barges *. It is seventy-five miles and 
three-quarters in length. It commences to the south 
of West-Houghton, leads to Wigan by a short 
branch, crosses a tunnel at Chorleyf , descends 118 
feet by an inclined plane, traverses the Ribble over an 
aqueduct at Preston, a town remarkable for the per- 
fection and the excellence of its silk yam and cotton- 
weaving machines. In proceeding still towards the 
north, we come to Garstang, and arrive at Lan- 

* Its depth of water is seven feet. It is intended for boats four^ 
teen feet in breadth^ and carrying sixty tons. . 

t There is another tunnel near Kendal^ 
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caster, which was, as its name indicates, a Roman 
station. Near this city is a beautiful stone aque- 
duct constructed on the Loyne, by J. Rennie ; it has 
five arclies, each of which are in span seventy 
feet, and sixty-four in height. To the north of this 
aqueduct, the canal passes to Burton and termi- 
nates at Kendal, in the county of Westmoreland. In 
treating of sea-ports, we shall give ample descrip- 
tions of all the towns we have just mentioned. 
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CHAPTER IV. 

Water Coaanunieaiiom with London. 

Supposing us to leave the capital in a boat laden 
with merchandise or with passengers, let us examine 
the different ways we are to follow. On the egst, 
we have only the lower course of the Thames; this 
route belongs to the sea and coast navigation, 
explained in the following volume. 

Communications with the North. 

These are made by the Lea which communicates 
with the Thames at Limehouse, an eastern suburb 
of London. 

The first works executed to render the upper part 
of this river navigable, consisted only in a few dams, 
intended to procure a sufl&cient depth of water. In 
1767, they consulted Smeaton on these imperfect 
works ; they then built locks, at the same time that 
a lateral canal was made. 

In ascending the Lea we find, on the right bank, 
a little stream, which leads to Waltham Abbey, the 
chief gunpowder manufactory of government. (See 
Military Force, voL 2.) 

Continuing our navigation, we arrive at Ware, 
one of the richest markets for the corn-trade. Every 
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week it supjdies, for the consumption of the capital, 
•more than 7500 sacks of oats and wheat. This 
agricultural produce is seen descending in barges, 
which return laden with fossil coal. Near to Ware, 
we perceive on the right bank, the feeder of the 
aqueduct of the new river. 

We ascend from Ware to Hertford, capital of the 
county of this name ; this town has but 4265 inha- 
bitants. We must here stop to observe an endowed 
school of the Blue-Coat Hospital of London, where 
the charity of the founder educates, maintains, and 
clothes gratuitously, 500 children I Nor must we 
forget the beautiful college, where the Eagt India 
Company has provided for the instruction of young 
gentlemen, intended for the civil government and 
commerce of Hindostan. Professors, such as Mal- 
thus and Mackintosh, are the ornaments of this 
college. 

At Hertford terminates the navigation of the Lea. 
It is proposed by means of a canal, to join this river 
with the Cam, which gives its name to Cambridge, 
celebrated for its University. 

The Cam falls into the Ouse, and descends to the 
port of Lynn Regis, on the south bank of the bay of 
the Wash. 

As the junction of the Cam with the Lea has 
not been yet eflfected, we must re-trace our steps. 
Nearly on our re-entering the Thames, we find 
a short cut which leads to the head of tlie Re- 
gent's Canal, oa the left bank of this river. It is 
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also near this point, that the canal which inter- 
sects the Isle of Dogs opens. 

Communications with the North-West. 

The Regent's Canal — It encompasses, from the east 
to the west, the north of the capital, and is the 
point of departure of a long chain of canals, which 
go to Hull and Liverpool. It is open in great 
section. 

Its breadth at the level of the water, is 45 feet, 
and 30 feet at the bottom, in a depth of water of 
five feet. Its length is eight miles, and its total 
ascent is 84 feet, the breadth of the towing-path is 
twelve feet ; afoot-path, on the opposite side, three 
feet in breadth, is peculiar to this canal. 

To follow the canal, in setting out from the south 
bank of the Thames, at Limehouse, we ascend im- 
mediately by three locks ; we pass under the great 
and beautiful Commercial Road, which [leads to 
the East and West India Docks. We ascend suc- 
cessively by five other locks, in going round the 
city. Arrived near the suburb of Islington, we tra- 
verse a tunnel, in length 896 yards ; we pass over 
a deep cut, we reach the Hampstead road, and 
ascend again by four locks ; we then follow the north 
skirt of the Regent's Park, and find on our lefl a 
branch of the canal, which proceeds to the east of 
this park, and terminates in a spacious basin. 'Hie 
ships employed in the navigation of the Thames, and 
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also coasters, may enter this basin, which becomes 
a centre of trade for the north of the capital. From 
this basin, the canal is on the same level as &r aa 
Paddington. To preserve this level, it was neces- 
sary to make considerable cuts, and excavate a tun- 
nel, in length nearly 440 yards. \ 

The Regent's canal, which must be supplied by 
the waters taken from -the Thames, by means of 
steam-engines, is now to be fed by the company 
known by the name of ** The Grand Junction Water- 
works Company. " For the future, this company will 
draw directly from the river Thames, the water with 
which they supply the inhabitants of London. 

This canal, though not very extensive, presents 
nevertheless numerous works of art. Thirty ^ev€ffii 
bridges cross it; it passes under the aqueduct 
of the New River : it has, as we have seen, two 
tunnels, which, similar to most of those constructed 
for English canals, are without a towing-path. (See 
plate.) 

It is surprising, that, as yet, a simple and easy 
mechanism has not been invented to enable the 
boat's motion to be as rapid in passing the tunnel, 
as on the c^en canal. It is a prpblem of great 
utility, which we propose to the abilities of English 
engineers. 

General Congreve had prevailed upoh the com- 
pany to allow a double lock to be erected on the 
Regent's Canal, he gave it the name of hydropneu- 
matic, because the power of air and water, were 

Vol. I. U 
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cotcMatA iû misé and tàxk, alternately, two fioafd, 
on which w^e to rest the boats about to ascend and 
descend. This plan Wast deemed ingenious, but 
too com]^icated, and liable to be deranged; it wais 
therefote abandoned. 

They have constructed on thé Ssûne e&nal, a 
double lodt more simple, and which g^ietally rtiay 
be advantageously employed. The contrivance is * 
as follows:— 

By means of a pipe under ground, whidl a flood- 
gate opens or shuts at pleasure, a communication is 
established between the two locks. Let us ttow 
suppose the water in one of the locks to be on the 
name level as that in the canal above; and the 
Vratet in the other lock, likewise on the same level 
as that of the canal below. In raising the flood* 
gate of the above-mentioned pipe, the height of the 
vater in thé two locks wiU then be only half what it 
is in the upper and lower parts of the canal. Hence, 
if the boat is to ascend, it will only be requisite to 
let in the \o(k a quantity of water, equal to the half- 
difference of the level we have just noticed ; if the 
boat descends, the same quantity of water will be 
AufBcient. Thus, in both caâes, the consumption of 
water will be half what it is in genwal. (See 
plate.) 

Cmd and Boiin of Paddington. 

tt is at this basin, that the canal of the same 
name begins, and the Regent's terminated. Pad* 
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dington, till lately, was but a village, but the new 
water-ways that traverse it, have made it an im- 
portant place. Numerous buildings have united 
this village with the metropolis, of which it is now 
a rich, WjBll-built, and handsome suburb. The basin 
of Paddington is not less than 400 yards in length, 
and 290 yards in breadth. Rows of wharfs and 
sheds rise parallel to the quays of this commer- 
cial porti iPinally, near the same quays, large 
spaces of ground afford accommodation for the pub- 
lic sale of the agricultural produce, brought hither 
by the inland navigation. 

The Paddington canal is thirteen miles and a 
half in length, on one level ; it is generally fifty- 
nine feet wide; this width increases to 130 feet, 
in places allowed for the accommodation of barges 
which may happen to be detained by sojne cause 
or other. On each side, the space reserved fot 
the towing-path and the embankment, is thirty-syc 
feet. 

The Paddington and Regent's Canal have, with 
regard to London and the Thames, the same destinar 
tion as the canals of St. Dennis and of St. Martin 
win have for Paris and the Seine; but in order 
that these should produce the greatest advan- 
tage to Paris, it were requisite that a branch 
extending to the north-west of thé capitd should 
terminate in a vast basin, which Would become 
like that of Paddington, the inland port of the 
richest and most beautiful part of our metrc^iBé 
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The Grand Junction Canal. 

This is the principal line, of which the Paddington 
canal is only a branch— it is ninety-five miles in 
length; it proceeds fix)m the Thames to the Oxford 
canal^ traversing the comities of Middlesex, Hertford, 
Bedford, Buckingham, and Northampton, which all 
communicate with London through it. It passes 
by nineteen towns, and its branches lead to many 
manufactories, which owe to it their origin and pros- 
perity. The great usefuhiess of this canal is the 
very source of its wealth. 

About twenty years ago the company to which it belongs had a 
capital amounting to 1,125,000/. sterling, and it has now expended 
above 2,000,000/. ; its shares have considerably increased in value 
since the completion of its most important improvements, in 1805, 
having risen from 100/. to 210/. The profits would have been 
greater if the shareholders had not ha4 to pay annually, first, 
600/. to the city of London, to indemnify the corporation for the 
loss experienced in a revenue derived from a toll on the Thames, 
between London and Brentford, in consequence of the navigation 
on the Paddington canal. Secondly, the sum requisite to make the 
Oxford canal produce annually 10,000/. This respect for the 
prop^y of others should be cited as aii example; it would be 
easy to show mathematically that it is founded on true principles of 
political economy. 

The breadth of the canal at the surface is thirty-six feet, at the 
bottom twenty- four feet, the depth of ^ater four feet and a half, 
lock^s length eighty-six feet, breadthiburteen feet and a half; some 
of its branches are only in ^mall section, that is to say, foi* barges 
seven feet wide. . 
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In the excavation of a canal, running across a country irefy hilly 
and pneven, there were many di^cuUies to overcome, much levelling 
and many works of art to execute* • It was begun by Wm. Jessop 
and finished by Mr. Telford. On' quitting Brentford we soon leave 
the valley of the Brent, to arrive ^t that of the Colne, which we 
ascend in a northern direction from the south, passing by Ux- 
bridge, a town famous for its corn market : passage boats go every 
day from Uxbridge to Paddington. On ascending, vte percdive, on 
the left, the town of Rickmansworth ; on the right, the spot where a 
projected arm is to begin, < and to establbh a communication 
between the Canal and Watford, a little manufacturing town, 
and St. Albans, formerly celebrated for a beautiful monastery 
of which it has retained the name. Near it, was the ancient city 
of Verulam, from whence Bacon had his title, as apeer of England. 

ïhe principal line of the Grand Junction Canal leaves the valley 
of the Colncj near the entrance of the intended branch ofSt. Alban's, 
andiiscends into the Valley of the Gade; HemeUHempstead, one 
of the most considerable corn-markets in the county of Hertford, 
is seen on the right. We proceed to Berkhampstead, a maavfac- 
turing town; we arrive at the first highest point, which is 402 
feel above the Thames; we traverse a summit level formed by 
considerable cuts, on an extent of three miles and three-quar- 
ters. At this point a navigable branch, extending wiesterly, tern^i- 
nates at Wendover; from Marsworth, another branchy still westerly, 
reaches 'Aylesbury, a manufacturing town, situated in the^ fer- 
tile valley watered by the Ay le ; some day this canal will join with 
the higher part of the Thames, and continue till it arrives ai tfie 
town of Abington, to unite with the canal pf Wilts and %rk$, 
which forms one of the principal communications of London witfa^ 
Bristol. 

In navigating on the Grand Junction Canal we descend 192 
feet, on an extent of thirty-five miles and a half, following the vale 
oif the Lyssel, which falls into the Ouse at Newport Pagnell ; near to 
the confluence of these rivers the canal retrogrades, to ascend the 
0(|se by a branch, tilt it arrives at the town of Buçkingbamt 
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capital of the county of tbat name. Tliep» it quits the valley of the 
Oose to follow that of the Teme, passing over a causeway twenty- 
nine feet and a half in height, and two miles and a h»ii in length*; 
then oh a sheet iron aqueduct : we then ascend US feetj in an e^« 
tent of six miles and a half^ and pass near Blisworth, a copsid^ahle 
mountain! by a tunnel ; formerly the boats passed this rnountain 
by means of two inclined planes; but they have been replaced by a 
tunnd 3080 yards in length» and sixteen feet and a half in breadth ; 
at each end of this tunnel, and for some distance t, the sides and 
bottom of the canal are of masonry ; a little further wp find to the 
right the branch which descends to Northampton, capital of the 
county of that name ; (he Nen i$ navigable from this town to the 
bay pf the Wash. Thus, when we set out from Lopdop, instead 
of descending tbç Xham^, and exposing ourselves to the t^mpc^ 
of th^ ^ea» along th^ coasts of Essex, Suffolk» and Norfolk, we 
have only to embark at Padding^n, on the Grand Junction Canal, 
to arrive at Northampton, and to descem) the Nen. Northamptoa» 
situated in the centre of a county, fçrtiLe in beautiful mea* 
dows, is die rnost celebrated market for [horses in England; 
there are manufactured for exporta^n quantities of shoes, harness» 
^. In 1821 the population of this town was 10,793 inhabitants, 
one-!fifth more than in 1811. * > 

The Grand Junction Canal, which ascends' from Btjsworth, 
A>Uows the valley of the Nen, then abruptly turns north-wes4. 
Oq[ the left, we find the sliort branch which lea4s io Daveutry^ 
the culminating point of numerous canals; at thr^ miles from 
Paventry, the Gmnd Junction Canal, traversing the tuni;iel of 



* Safety-gates are established upon this causeway, as well as 
upon several others belonging to th^ sam.e cantil, as has been prac- 
tised with the Duke of Bridgewater*s. 

t A little below the water mark, the coating of masonry of thé 
tunnel is protected by timbers laid horizontally and projecting 
miicli every ten feet; strong kevils, or pegs fixed upon these guards, 
are used w points of support in towing the boats. 
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BrauQstone, being there 170 feet above tBe Ouse» rejoins the 
Oxford c^4ial, in de^ç^ji^iog sÎK^y feet. Tbe Braunstone tunnel 
is 204.5 yards in length; the other dimensions are those of the tun* 
wA ot BUwwQtth, 

Large ppndd mi five vast reservoirs «upply that 
part of the caiml whldi Ï& the mott elevated ; bettides,^ 
a steam-engine raises agaia a part of the water 
spent in opening and shutting the locks. The other 
wmmit level is fed by a side cut, and is itself 
so excavated as to serve for a reservoir. Finally» 
the wafasrs, wasted by the lo<kn on the side of the 
Oxfcid canal» are in part restored in this divisim 
by a f^eanuengine. A similar machine is erected 
nesur Two-waters, below four succeeding locks, and 
restores the waten^ speid; in working them. H^e^ 
the English avail themsdves of a m^hod as simply 
as it is ingedious, practised at first in Slanders» to 
economise the water. Basins are formed near eadi 
lock, at the extremity oi the intermediate part of the 
eanaf^ as has been practised by the side of the twehd 
locks which serve to desomid from Norwood to thd 
Thames. . These basins, divided into tiiree reser? 
voirs, in three diflferent heights, receive the water <rf 
the locks by pipes which correspond with these ret' 
speetive heights ; by this means watâr is 1st down 
the canal as little as possible, in the descém of 
boats. li^ on the ccHitrary, a boat is to ascend, the 
water thus reaped is re*introduced In the lock. 
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The Grand Union Canal. 

A short time before arriving at Dav^try, when, in 
coming from London, we follow the Grand Junction 
Canal, we find, on the right, the Grand Union Canal, 
constructed between 1810 and 1814 : it joins directly 
the first with the principal line of communication 
from HuU to Liverpool. 

The Grand Junction Canal is in the direction of 
north to south ; it is twenty-three miles in length. 
Traced in a very high country, it has tuntadis of 
considerable extent ; that of Crick is 1524 yards in 
length ; that of Bos worth is 1166 yards— they are 
in great section, but the lodes of this canal are in 
small secticm. To follow iu large boats the navi- 
gable line which we are about to trace, from London 
to Hull, it would be requisite to re-construct these 
locks. 

The Union Canal, began in 1793» unites the 
townsof Leicester and Northampton. It is finished 
for an extent of twenty-three miles only, from the 
former town to Market Harborough. Leicester, 
the capital of a cotinty, a manufacturing town, which, 
in 1811, had a population of 33,146 persons, and 
which,, ten years afterwards, reckoned 3Q,125, was, 
for this augmentation, partly indebted to the com- 
pletion of the fine line of canals we have traversed ; 
a work completed during those ten years. 

At Leicester, the river Soar becomes navigable ; 
it receives, on its left bank, the Mowbray, which we 
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ascend in boats to Melton Mowbray. Here begins 
the ' 

Oakham Canals 

which terminates at Oakham, the principial, town 
in the little county of Rutland. This canal is 
fifteen miles in length. In returning by the Soar^ 
we find, a little low» than the mouth of the 
Mowbray, the line of Leicester Canal whidi com- 
pletes the said navigation from Leicester, continued 
by that of Loughborough, which leads to the Trent, 
opposite to the entry of the Canal of Qrewash. 
Between. Leicester and the Trent, these two navi- 
gable lines are altogether thirty-one mUes in extent 
Such is the new water w?iy, at once the mostdi^ 
rect and convenient, between the two ports of Hull 
and London ; a line, however, that was not completed 
till within the last three years. 

The Canals of Oxford^ Coventry^ and Fazeley. 

These form an unbroken chain, from the Thames to 
the Grand Trunk Canal, traversing the counties of 
Oxford, Northampton, Warwick, and Stafiprd, rich 
and populous counties; which find, for their agricul* 
tura] produce, their mines and manufactures, an 
opening extremely favourable, by the navigable 
ways we are about to describe. 

Oxford, a city with 16,364 inhabitants, opulent in 
itself and famous for its imiyersity, i$ not less worthy 
pur notice for its oramercial/position, at the conflu- 

^ Digitized by VjOOQIC 



m Oaf cird Canal. 

#009 of the Thainas awl tii^ Cbiurw^U^ tb^ 

the point where the great roads, which lead firoai 

London to the West of England, cross each other. 

The Oxford Canal is ninety-one miles in length. In this extent, 
it comprises more than 250 bridges ; one of its aqueducts (Fed* 
lar's Bridge) is formed of tw^e arches, each twenty-two feet in 
fpjm ; it has forty «two locks, in lenglk seventy^Âye .feet and a 
h^t, ands^^feft wîdç,a(tiielbott^mbotweentbe4ooni|mot]|ef 
pl^1;^ of the can^, jts width 19 twçn(y-eight £e^ 9t ^e surface pf tfaf 
W^er, jind si^i^teen ^ the bottom; ^e depth of water is four 
feet aiul a half. This canal was formed veïy slowly, on account 
of the want of funds. Began in 1769, it was only finished in 17y>* 

On leaving the Thames, we ascend the Oxford Canal by loçks^ 
(h« rise of which is oply three feet and a half; we proceed atoof 
the Çharwejl, and pass, from its fight bank, upoQ the kft« W19 4l> 
rivç at H^ ciilmin^ting point, after having ftscepdied 19? feejt by 
twenty^nine locks^ on a length of cana) of thirty^-four miles and a 
half. We meet in oiir road with Banbury, a town famous for it^ 
plush manufactories. , ' 

Th0 part of the canal, between the ascent and the descent al 
Fenny Compton, is about eleven miles in length ; it passes through a 
tunnel I ) 68 yards long, nine feet an4 4 half wide, ^15} feet high, 
across a chain of hills which separate the basins of the Thames 
' ^pd thç Severn. We then descend /ifty-five feet by nine locks, ofk 
4n extent of one ipile and three-quarters j here, wp find a stean^- 
cngine whi(ih serves to force up again a part'of the water spent iii 
ehe working of the locks, and which is intended to supply the de*^ 
ficiency of the reservoirs, in case they should feil. We than u6 
©p*rly ^v^Qt^n m\^ oi) the sam? lev^l ; we ftrriyp §.% Kapt^p, 
40d w# see pn our leu the entrance of the Napton î^nd Wwwick, 
Canal. We descend eighteen feet, by three locks on a length of 
875 y vds, to Hill Mofton ; here, we find again a steam- 
engine employed to force up the water. Finally, the Canal of 
Oxfbird exhibit» a line of tw6Bty-6ix miles, en t^ MiH» le^d, tilt^ 
it xeAdmtiie Cftv^Qtry ffiul jFiMlry ûiffii}. 
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TWs canal is thirty^wQ wUas in wt^«t, » oi» of 
the most elevated parts of the ceoti» of Eiiglai|d^<"»> 
it oommences at Coventry, a city whidi, at the fetftt 
census, contained 21,242 inhabitants, chiefly en- 
gaged in the manufacture of gauzes, ribbons, and 
other kinds of mercery. From Coventry to Long- 
ford, where the Oxford canal terminates, that dPCo* 
ventry is three miles and a balf in Iragth. A safety > 
gate is placed at the juncticm of the two canals, to 
prevent the loss of water in aie latter, in ease the 
banks of the former should give way. A Iktle 
farther, before coming to Nuneaton and thea to 
Atherston, towns which carry on the same trade 
as Coventry, we find, on the right, a considerable 
ana, Jtnown by the naune qf Ashby-de4a*Zoudi*, 
and on the left a great number of olhw ve|^ short 
branches leading to ridi coal-pits. Furtfier, wa 
turn to the west and south-west, and we descend 
ninety-six . feet, by three locké; Ve traverse the 
Tame on an aqueduct, and arrive at Fazdey, 
where the canal of this name begto, which is on a 
level, tillit reaches the Qrand Trmk Canal 

Distances,'— Fro^i Coventry to Athei>tore sixteen iqil^s, on tb^ 
same level ; from Atherstone tp Fazeley ten miles, with ^ fall of 
ninety-six feet, b^ thirteen locks. Froit Fazeley to the Grand 

* This branch is thirty miles and a haMk)Og; it ascends 140 feet, 
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Trunk eleven miles on the same level, of which the last bebngex- 
clusively to the company of the Coventry C^uial, the other belong 
to the Birmingham Canal. The latter obtained the property, be- 
cause the first city discontinued for more than ten years working in 
this part of the coui^. Dimensions of the canal — ^widthatthe 
«ur&ce of the water, twenty-eight feet ; at the bottom, twenty-si^ 
feet; height of water, four feet; lock's length, seventy-four feet; 
width of the gates, seven feet. 

> The original shares of this canal were 100/. ; they 
have risen to 400/. The fonnatioh of many other 
canals in the county of Warwick has rather lowered 
the value of the shares, but they have nearly re- 
covered their former value since the opening of the 
Grand Junction, which was only finished in 1793; 

It is now we perceive, in all its extent, the utility 
of this last line of navigation. 

The Oxford Canal was commenced as early z& 
1769 — thus, during a period of twenty-four yôars, 
the only ccMnniunication carried on by exteriornavi- 
gation, between London and the two great ports of 
HuU and Liverpool, was by making an immense cir- 
cuit. It was reqiisite, for that purpose, to.ascçnd the 
Ipng, winding, and diffici4t course of the Thames 
between the capital and the city of Oxford. After 
1793, it was sufficient to follow this river the shcMt 
distance which separates London from Brentford, 
to reaich there the direct line of the Grand Junction 
Canal; but, at the present time, we can set out even 
from tjie Port of London, leaving altogetheï the 
Thames, avoid aU ite bridges, go round the northern 
part of the capital, and reach, by means of the caoalç. 
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either^the Trent ot the Mersey, according as we 
intend to go to Hull or Liverp(»L 

Conmunications mth the West. 

They all unite at the head of the Thames, of which 
the principal brandi is also named the Isis. Wç 
shall examine them in continuing to turn from the 
north to the south. . If we ascend up to L^çhlade, a 
place where the Isis ceases to be navigable, we find 
the canal of the Thames and the Severn open in 
large section, to join the two rivers of which it has • 
received the names. It is the work of Clowes and 
Whitworth , who completed it in 1 789. 

Let us embark on this canal, at Lechladc,. where it begins *. In 
traversing twenty miles, we ascend 131 feet, by sixteen locks, to the 
culminating point We observe, on our right, a branch/ eighteen 
.miles in length, leading to Cirencester, a manufacturing town, 
containing 5000 inhabitants. On arriving at the. highest part of 
the principal line, we traverse the great ridge of mountains which 
divide England from north to south ; we enter the tunnel of Sap- 
perton, 4300 yards in length and fifteen feet in breadth; it is 
one of the finest specimens of works of this kind. It has a coating 
of masonry with an inverted arch for the bed of the canal, except- 
ing in those places which are cut through the rock. From the 
tunnel we descend 241 feet, by twenty-eight locks, on an extent of 
seven miles and a half, and reach the town of Stroud. 



* The boats which are used ace of a burden of fifty-six tonft, 
eighty feet long, twelve feet wide, and draw three feet and a half. 
The canal is forty-two feet wide at the surface of the water, twenty- 
eight at the bottom, and is five feet deep. 
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Th« Stroud Canal i84he continuation of that Which 
we have just described ; it goe» to join the Severn, 
in following a course parallel with that of the riv^r 
Stroud, whoae Water* areezcellmt for the dyeing of 
woollen cloths ; and we see consequently, along the 
banks of this river, numerous manufactories for the 
tveavifig, fiilliiig, and dyeing ofthese stuflfe in clothâ. 
The ipanufacturers on the tanks of the Stroud op- 
posed aâ much as they could the formation of this 
Catial: Through them, the first undertakings failed, 
which, besides, were rendered unsuccessful, on ac- 
count of their making use of cranes, to convey the 
goods firom the pound of one rtill info that of the 
next, a method which had been adopted to avoid 
the waste of water, but which they were obliged to 
abandon, as too slow and expensive. 

At the present time the Stroud canal, on a length 
of seven miles and a half, descends 102 feet, through 
nine locks. It is on still larger dimensions than that of 
the Thames and Severn ; it is able to admit boats of 
seventy-five tons burden, sixty-six feet in length, 
sixteen feet in breath, and five £3et deep« 

The Berkley and Gloucester Canal. 

In some French work this canal has been errone- 
ously represented as completed and navigable. It 
is intended to make it cross that of the Stroud*, 
near the Severn ; it will serve as a lateral canal to 
this river> so sinuous in this part of its couraet that 
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tWènty-eîgbt miles (^ ttatigfttiôn oii Ae riter witt 
be rëptetôed by eighteen miles éxïà à qtiattef <^art^ 
fiaial navigation, by means of twd large lodt?, Oj^tt- 
iitg^in the Sèrem; 6he at Befkley^ a little iradfalg 
town, the othef at Gloucester^ an opiflént city tHtti 
9744 inhabitant^/ This population will înorékse 
when they haVe completed the danal, whièh having 
«ghteén feet of depth of water, and sixty feet in 
width at the surface, will be navigable for large 
trading vessels. It is much advanced. The direes 
taon of the work is confided to Mr. Telford. 

The Hereford Canal. 

We pass the Severn at Gloucester, and fitttw 
the Hereford canal, which, towards the north-west, 
ascends the valley of Liddori. We then traverse 
«gbteen miles to Ledbury, a town famous for its 
<r<^e manufact(»ries and breweries. The remaind» 
of the canal is yet in contemplation* 

At the distance of eight miles and a half beyond LedbUiy, it 
willattain the culminating point, 19^ feet above the level of the' 
Seve^; it will descend thirty feet in an extent of nearly, three 
miles ; find six miles on the same level ^nd reacb Hereford. . The 
cailal will have three tannels, one 2,192 y^df long, the other 
1,320» and the third 440. 

Hereford, which gives its name to this caiial, as 



* In order that the works of the new canal ^ay at no time i<^jure 
^ the navigation of that of the Stroud, the share-holders of the former 
are compelled to construct safety flood-gates near the place 
where the two canals intersect each other. 
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well as to one of the counties in Wales, is not 
defidratin industry. Its diief manufactures are 
gloves. an4 flannel; it has 9000 inhabitants. Thi^ 
peculation would rapidly increase if the canal were 
comi^eted^ or if they improved the course of the 
Wye, which leads to the Severn, and which is 
navigable as far as Hay, the boundaries of the 
counties of Hereford and Radnor. The Lugg which 
passed by Leominster, is another river which falls 
into this, a little below Hereford. 

Let us now re-join the Thames at Abingdon, 
below Oxford, and visit the most northerly canals 
which serve to communicate between London and 
Bristol. 

The Canal of Berks and Wilts. 

Ji has its name from the two cotmties it passes 
through. Abingdon, where it commences, has 5000 
inhabitants ; this town derives part of its wealth 
from the manufacture of canvass, sacks, and malt. 

Upon quitting this town, the canal proceeds Co the south-weBt, 
passes Swindon, ascends 199 ^<set, on a distance of twenty miles, 
and then presents a line of eight miles on level ground ; then it 
descends l65 feet, and comes very near to Symington, to jdin the 
canal of Kennct and Avon, which connects London to Bristol. 

The canal of Berks and Wilts is fifty-two miles in length, 
twenty-seven feet and a half in breadth at the surface, fourteen feet 
at the bottom, and four and a half deep. It is open in small section, 
for boats seventy feet long, and seven feet wide. In following this 
canal, we observe on both sides, three branches leading to the 
towns of Chippenham, Calne, and Wantage. In 1812, it was in 
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contemplation to open from Swindon to Cricklade, the north 
Wiltshire canal, to unite the one we describe with those of the 
Thames and Uxe Severn. 

Canal of the Kennet and Avon. 

As we turn to the south, the canals depart from 
less elevated points of the Thames. The canal of the 
Kennet and Avon begins much below Abingdon, at 
Reading, the chief town of the county of Berks. 
This town which contained, in 1821, 12,867 inhabit- 
ants, has many manufactories, and is the market of 
a very extensive inland trade. 

To visit the canal of the Kennet and Avon, we navi- 
gate immediately on the Kennet, from Reading to 
Newbury, a town of 5,367 inhabitants. We enter 
in the part of the canal which is terminated*. 
Hence, to the highest level, we travel sixteen mile^ 
and a half, in ascending 212 feet. The part which 
divides the ascent and descent is two miles and 
a half in length ; it passes through a tunnel 700 
yards long. We descend thirty-three feet by four 
locks, on a space of fifteen miles ; and we then 
traverse fifteen miles oxu level ground ; then, we 
descend 295 feet, till we meet the Berks and Wilts 



* It had been the intention to lower the summit level, by* 
means of a tunnel, in length 5000 yards. To avoid this immense 
labour^ they have preferred to ascend by four high locks, and to 
supply, by a steam-engine, the want of the usual resources afforded 
by rain water; a resource unavoidably lessened in proportion af 
the site is more elevated. 
Vol. I. : X 
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canal; tbmi, we traverse five miles on the same 
levd; we desoend ten feet, by one lode at Brad- 
ford, where will begin a canal, which is to pass, on 
the south sidet the county of Porsot, and open on 
the coast which looks to France, through the Stour. 
A little on the side of Bradford, we find on our 
right, the branch known by the name The Somer- 
set Coal Canal. It is eightewi miles in length, it 
proceeds, as its name indicates, to coal-pits, of which 
it brings the produce to the canal of the Kennet and 
Avon. On setting out from Bradford, we follow à 
level of nine miles. In the last 1,750 yards, we de- 
scend sixty-six feet, by means of seven lodks, and 
we arrive at one of the most beautifol cities erf 
England. 

Bath is not a trading town, but one of great con- 
sumption; it has 87,000 inhabitants. The celebrity 
of its baths, the beauty of its situation, the mildness 
of its climate, the magnificence of its edifices, and 
the variety of its amusements, attract, from all parts 
of Great Britain, the valetudinarians and the rich 
idlers ; they circulate much money in this city and 
Its neighbourhood. Bath is on the banks of thé 
Av(to, which passes by Bristol. A canal, parallel 
to this river, establishes a ccnmnunication between 
these two towns, and completes thç line* we are now 



* In all this tine, tlie canal n forty-fiiw feet in breadth at the 
•urfiu^and five feet in depth ; it is in large section, and its looks 
are eighty feet long, and fourteen feet wide. 
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^awmiwQg^ Tbi$ çsmal has rwid^ed the oonstruc- 
tion of many beautiful works of art neçesBary ; 
among others^ two ai:)viedueta> built of stone, upon 
th© Avon; it is one of the principal vorks 
Qompleted by Bennie. Begun in 1794, it waa 
finished in 1805. 



Communications of the South. 

If we ascend the Thames to the confluence of this 
river with the Wey, between Staines and Kingston, 
we find on our left the Basingstdke canal, which 
proceeds to the south-west in passing throu^ the 
counties of Hants and Surrey. 

We ascend 195 feet by twenty-nine loc^s, 
on an extent of fifteen miles ; in following twenty-» 
two miles and a half more, on the same levd, 
we enter a tunnel which exceeds 1,100 yards 
in length. Near Odiham, weiaaeet, on oœ right, 
a branch of six miles long, which leads to Turgis. 
At Basingstoke, where the canal terminates, five 
high roads meet. They weave and make hand- 
kerchiefs in this town* The inhabitants, beèide^^ 
carry on an extensive com-trade from the pfoduea 
of the adjoining country. This com is takea henee^ 
to LoadcHi by water. 

It has been projected to ccmtinue the Basingstoke 
canal as far as Newbury, where it would meet that 
of the Kennet and Avon; a measure which would offer 
between the great ports oi Lcxidon and Bristol^ a 

X)8 
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third line of œmmunication, still more direct than 
the preceding ones*. 

If we leave the Basingstoke canal on the right, to 
take our course directly up the Wey, we advance 
towards the south as far as Guilford» We ascend 
eighty-six feet and a half, on an extent of fourteen 
miles, passing some locks, the original construc- 
tion of which is traced back as early as 1651 ; for 
these they are indebted to Sir Richard Weston, 
who first (they say) introduced locks and turnpike- 
roads in England. It was therefore under the repub- 
lican government that great improvements of this 
kind began ; but these improvements became more 
and more remarkable after the restoration. 

From GKiilford, we may again ascend the Wey by 
a lateral canal to Godahningf , ascepding thirty- 
two feet and a half, on an extent of three miles and 
two-thirds. 



f "^ * Another canal, which it would be extremely useful to exe- 
tvittj would unite Basingstoke's to that of Andover, which has a 
descent of 177 feet to the bay of Southampton, on a length 
of twenty-two miles, and which communicates with that of Saiis- 
l)ury, of which the length is seventeen miles and a half. These 
last canals form a communication between three important towns, 
especially the two last. Andover has 4,123 inhabitants;* Salis- 
bury 8,763; Southampton 13,353. Salisbury is situated at the 
confUience of three riVers, of which the principal, the south Avon, 
h navigable as far as the sea, in which it throws itself at Chnst- 
ichurch bay. 

t The traffic on tdis canal and on the Wey is carried on by 
boats, having seventy feet in length, and seven feet in breadth, 
and drawing two feet eight inches; they carry forty-five tons. 
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Between Guilford and Godalming, begins the 
canal of Wey-and-Aran, which re-unites the two 
rivers of which it has the names. In descending the 
Aran, we have, on our right, a stream of water;, 
rendered navigable as far as Medhurst. This 
branch, which is fifteen miles in length, together with 
the lower part of the Arun, as far as the town of 
Arundel, is knovra under the name of the Arandel- 
Canal, and belongs to the Earl of Egremont. The 
Arun- throws itself into the sea a little below Chi- 
chester, where the Portsmouth canal begins; by 
means of this canal, they avoid communicating by 
sea between these two ports. (See vol. ii:) 

To complete the survey of the inland communica^ 
tions, of which London is the centre, we have now 
only to describe the canals of Surrey, of Croydon, 
and of the Thames and Medway. 

The Grand Surrey Canai 

Opens in the Thames, above and betow London, 
the southern part of which it surrounds, from Ro- 
therhithe to Vauxhall. By a branch, it was to have 
extended to the south, as far as Mitcham. It 
communicates with the Greenland dock, and the 
Croydon Canal*, which begins at Deptford, 



♦ At Croydon, a town which contained, according to the last 
census, 9,254 inhabitants, passes the doubleiron rail-way of Surrey. 
This way, one of the most beautiful of the south of England, is the 
work of William Jessop. It descends to the Thames, near 
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The Oroydon Carud. 

This last is nine miles and one-third tong. It 
asœnds, immediately, seventy feet by twelve locks, 
which are seen on the right from the road, which 
leads from liondon to Dover; about 1,100 yards 
further, it ascends again seventy-nine feet, by thir- 
teen single locks and a double one. The last six 
miles are upon level ground; the length of the locks 
is sixty feet, and their breadth nine. 

The Canal of the T%antes and the Medway 

Id only seven miles in lengthy but it is opened in 
large secticm ; it is cm the same level on its whole 
ext^U &nd is supfdied from the Thames, at high 
water. The gates» at the two extremities of this ca- 
nal, have their frame made of iron, covered over with 
common planks ; they are, in miniatiure, an imitation 
of the beautiful gates of the Caledonian canal, which 
we shall describe in the next volume. In coming 
out of the canal of the Thames and the Medway, 
near Chatham, and passing under Rochester bridge, 
we may ascend to Maidstone, and, in a boat, pro- 
ceed to Tunbridge. It has been in contemplation 
to extend this navigation flDm east to west, by a 
canal which would allow vessels to pass from the 



Wandsworth, on an extent of ten miles ; it ascends, in proceeding 
from Croydon, to Godstone, on an equal length. 
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Medway to Portsmouth without going by sea. It 
does not seem, however, that the execution of so 
bold an idea has as yet been defined. 

The thought has also been conceived of opening 
atiolher cand îMoa the Medway, betweéâ Maid^one 
and Tunbridge. It is to branch off eastward, to 
rôadi the town of Ashford, and, southward, to jcôn 
the^ Royal Military Canali which was begun during 
the war between Englatid and the French ^iipire# 
to present a vast defence, on all the accessible parts 
ci the ooasts opposite to France* 
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CHAPTER V. 

Hydravlic Communications of Birmingham^ Bristol, and 

Hull. 

In Great Britain, there are two towns only, which, 
by the extent and activity of their industry, are 
worthy to be compared with Birmingham. These 
are Manchester and Glasgow. They derive their 
wealth more particularly from weaving. Birming- 
ham derives her's entirely from the working of 
metals ; from the smelting of the largest masses, to 
the formation of the most delicate trinkets of steel, 
copper, silver, and gold. It is at the entrance of 
this town, at Soho, that Watt and Boulton established 
their celebrated manufactory for steam-engine's. 

If Birmingham is distinguished for the great 
perfection of its mechanical productions, it is equally 
so, on account of the great attention its inhabitants 
give to the propagation of learning among the 
working class. Birmingham possesses a great 
number of elementary schools ; three of its estab- 
lishments, on the Lancasterian System, admit above 
two thousand children. It has Sunday-schools for 
children and grown-up people, charity-schools for 
the children of the poor, two libraries, literary 
societies, ^'c. ^c. 

It is impossible to contemplate without admira- 
tion, the rapid progress o£ Birmingham in industry. 
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riches, and population. Within two centuries^, its 
land has been œntupled in value*. At the begin- 
ning of the seventeenth œntury, it had a population 
of 10,000 souls ; 110 years afterwards, it reckoned 
85,753; and ten years after this latter period, 
106,722. Nevertheless, the increase of its popula- 
tion is much less astonishing than the activity 
of its manufactories. On ^ viewing the immense 
quantity of goods which are sent out of the town to 
be scattered over all the markets of the universe, it 
is scarcely possible to credit that 22,000 families 
are sufficient for their fabrication. But the aid of 
machinery multiplies the power of man,* and he 
thus joins the strength of inorganic nature to his 
own. In the part of these observations, which wiU 
explain the productive power of Great Britain, am- 
ple details will be given respecting a town in which 
this power shows itself with the greatest energy. 

At present, it is our object to examine which are 
the public works undertaken to open a commercial 
intercourse between Birmingham, the places whence 
it draws its unmanufactured materials, and those to 
which it exports its produce. Eight high roads 
take their departure from that town, radiating 
towards the following places : — 1st, Coventry, Da- 
ventry, and London; 2d, Warwick, Oxford, and 



• A school, founded by Edward VI., with a revenue of 30/. 
from landed property, receives at present, from the same estate, 
3,000/. sterling. 
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London; dd, Henley^ Stratford^ and Oxf(n:d; 4tb, 
Woïœâter, Gloucester, land Bristol ; 6th, Shrews- 
1t)ury, Bangor, and Holyhead, opposite to Ireland ; 
6th, Wolverhampton, Stafford, and Liverpodî 7th, 
Litchfield, Leek, and Maitehester ; 8th, Litchfidd, 
Nottingham, Leeds, York, and Hull. 

The hydrauUc cconmunications are still more 
numerous. They ftirrow, oh every side, the territory 
between the Grand Trunk on the north ; the Oxford 
and Coventry canal on the east ; the Avon oh the 
South, and the Severn <m the west. These outlets 
of Birmingham surpass in extent those even of 
Blandiester. Without countmg two ,rivers, the 
Tame and the Rea, which fall into the Trent, ten 
navigable canals, vdth numerous branches, present 
à total developement of 216 miles, in a radius of 
twenty miles, bver which a pedestrian might easily 
walk in seven hours. 

Commumcations with the North* 

Tbti^ are establiisdied by the canal c€ Birminj^bam 
and Fazdby^/ opened iû small «ectiotù This 
canal, which joins %X Fasseley the Oxford canal, and 
at Fradley, that df the Grand Trunk, ccxi^l^es the 
sy st^n of commimicatiôns between Birmingham and 
the ports and towns of London, Hull, Manchester 
and Liverpool. The canal, which forms the central 

* ■ ■■ 11 .1 I ' II ■ ' H i I I II ■ 

* For boats of seventy feet long, by seven fbet wide* 
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lîttk of this vast chain of inland water*eôttimumctt^ 
tïotts, is so frequented, that the oompahy of prc^tie- 
tors of the caiial of Birmingham and Fazeley* have 
seen their shares rise in vakie, from 10Ô/. to 2,000/. 
sterling ! This is an Instance of the greater pros- 
perity ever attained by enterprises of this kind, and 
this instance of prosperity is given by a canal of 
smaU navigable dùnenmns. 

Let us folloiv^ this canal, setting off from Birming- 
faam, in the quarter called Digbeth. It passes close 
by a portion of the town which it compasses id the 
west and north» aiKl rises 135 feet by means 
of nineteen locks f, on a distance of nearly two 
miles. Here is the culminating point, where the 
old Birmingham canal begins. We now continue 
on that of Birmingham and Fazeley, which descends 
gradually. Trav^sing the Tame, over an aque- 
duct bridge, and arriving at the distance (tf eight 
miles and a quarter from Fazeley, we find ourselves 
246 feet below the culminating point, after having 
passed through Uiirty-eight locks» The dght miles 
whidi separate us from Fazeley, as well as all 
Ûie Fazeley canal, as far as the Grand Trunk, are 
on the Saine level. 

Near the place where the canal of Birmingham 



* And of the old Birmib^am cânâl. 

t To resist tbe shock of the boats, the side of the locks have 
theit gnajrdâ corered vfhb plates of ca«t-iroa« 
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and Fazeley meets that of the old Binningham» 
there are two spacious basins surrounded with 
quays. The walls of the quays of one of the basins 
are covered with plates of cast-iron, joined by 
tenons and mortises and fixed to the masonry with 
screw bdts. 

Communications with the West. 

The dd Birmingham canal terminates at the Staf- 
fordshire and Worcester Canal, established upon 
the most direct navigable line, between Liverpool 
and Bristol. 

To follow the old Birmingham canal from the town of that 
name, we proceed at first four miles and a half on a level ; then, 
as far as Smethwick, we descend eighteen feet by three locks. 
Here the activity on the canal is such, that it has been judged 
necessary to make a double descent with three locks, in order that 
the boats might not be retarded in their perpetual arrivals and 
departures. The principal line is continued afterwards on a level 
nearly till we join the Staffordshire and Worcester canal, but in 
the last two miles it descends 113 feet by means of seventeen 
locks. According to the old track, it made near Typton a 
circuit of four miles ; a cut one mile and a half in length, of which 
1000 yards are ui^der ground, permits the boats, at present, to 
avoid this inconvenience. On the west of the canal, a navigable 
branch goes from Wednesbury as far as Walsall; it is about eight 
miles and a half in length. 

The Walsall branch, and many secondary branch- 
es, which it would be too minute and useless to 
detail, lead to the vicinity of the njines of iroi^ 
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and coal, contained in the country, of which Bir- 
mingham is the centre. In traversing these dif- 
ferent branches, one seems to be lost as in the 
midst of an aquatic labyrinth, so multiplied are they 
on every side. They are, moreover, admirably 
combined with rail-roads, offering outlets to so 
many manufactures, that they exhibit an admirable 
harmony between science and activity. 

The whole country, of which we are describing 
the hydraulic communications, is covered with 
heaps of fossil-coal, turned by fire into coke, — ^high 
furnaces, and forges for the manufacture of iron- 
steam-engines used in the extraction of the iron 
and coals from the mines, and in draining these 
mines, the water of which, conveyed in the smaller 
canals, becomes useful to navigation. I have walked 
over this country in a dark night ; the horizon about 
me was bounded by a circle of fire. From all parts, 
columns of smoke and flame rose in the air, and the 
whole country around seemed as if lighted by an im- 
mense conflagration. Vain would it be for me to 
attempt to describe the impression of this imposing 
sight, in which the most prominent image of destruc- 
tion, fire, was the result of an industry, the produc- 
tive strength of which shows the happy power which 
the genius of modem nations has obtained over 
nature. 

The bed and banks of the secondary canals, 
opened upon the spot which we are now survey- 
ing, are formed with the earth proceeding from the 
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exctvafckM)S( of the mines, and the gcoiia taken wt 
ofthefiiroaoes. 

To avoid filtration, the interior of these bnincbeB, 
as well as those of the principal canal, are lined 
with a thick layer of day. These artificial embank-> 
ments axe sometimes twenty*siz feet in height 

The act of parliammit which established the dd 
Birmingham canal company, anthcHTÛ^ them to 
visit thf neighhouring mines, in order to prevent 
the subterranean excavations being carried nearer 
thwi forty feet to the navigaWe line. Notwith- 
standing this provision, they have been oldiged in 
many places to raise the banks of the canal, to 
remedy the sinking of the contiguous ground. 

The proprietors of those mines whidh are not 
more than one mile distant frcnn the canal, have a 
right to open a communicatic«i vrith it by a rail- 
road. Beyond this distance, they op^ canals of 
communication, which are to be supplied independ- 
ently of the main canal. Safety-gates, whici aie 
kept closed by the very pressure of the water of 
the principal canal, would prevent its running into 
any of the branches, in case an accident should 
happen. 

The proprietors of the paines are obliged to turn 
into their reppective brapch^s the water chrawn 
daily firom these mines by the steam-engines. An 
idea may be formed of the magnitude of such works 
from the mine of Horsley, the property of Mr. 
Manby, The draining is pcrformed by a ma- 
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Chine oflOO^horao power, at a depth of 660 feat, 
Notwithstanding the abundance of water thus ftir- 
nished^ and running into the old Binmnj^upn canal» 
ten steam-engines are necessary to feed it*. 

Three large reservoirs are formed on the culmi- 
nating point of the Birmingham canal, and stean^- 
engines return into the ixipçev part of the canal a 
portion of th0 water. spent in working the locks 
situated at eadi end ; nevertheless, these supplies, 
added to all those enumerated, not being sufficient 
for the purpose, it was found absolutely necessary 
to lower the bed of this part of the canal, in order 
to be able to collect the water proceeding from the 
springs flowing, at a corresponding height, from the 
neighbouring hills. TTiis circumstance may be at- 
tributed to the great loss of water arising in some 
places from the localities, or the filtration which 
takes place, notwithstanding the lining of clay put 
inside the canal, a fact already noticed in oi^r re- 
marks on the hydraulic communications of Man-^ 
Chester. ^ 

Cand of Wirley and Emngton. 

North of Birmingham and Walsall, this canal joins 
that of the Old Birmingham with the Fazeley ; it 



* For example, near the eight locks established in Birroingham ; 
on the Digbeth branch, there is an engine, of Boulton and Watt, 
«qual to forty-horse power. 
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joins the latter at five miles distance from the Grand 
Tnmk near Litchfield, where the English Quintilian, 
the celebrated Johnson, was bom. 

A small navigable river leads from Litchfield down to the Grand 
Trunk. To the canal of Wirley and £ssington numerous rami- 
fications are attached. This canal is opened in small section; its 
principal object is to carry the lime and coal drawn from the 
quarries and mines which abound in the country through which it 
passes. It begins on the western side of Wolverhampton, a pTopu- 
lous manufacturing town, the chief trade of which is the working 
of metals. In the environs of this place, every farmer has upon his 
ground one, or even several forges, under his own management, 
of which he takes regularly to market the manufactured articles, 
in th^ same manner as his agricultural produce. The parish of 
Wolverhampton, according to the census of 1821, contained 
36,838 inhabitants. 

The Staffordshire and Worcester Canal. 

This canal, by which an active and rich traffic is car- 
ried on, belongs at the same time to the direct com- 
munications between Liverpool and Bristol, through 
the Trent and Mersey and the Severn; and of Bir- 
mingham with those two places, through the Old 
Birmingham canal 

It leaves the Grand Trunk at Haywood, passes the Trent over 
an aqueduct bridge, ascends, parallel with the Sow, as far as Staf- 
ford, which contains 5,736 inhabitants ; afterwards it turns to 
the south, winding but little along the Penk — it then reaches 
Penkridge, a market-town ; afterwards, Aldersley, its culminating 
point, where the Old-Birmingham Canal opens. We have as- 
cended 100 feet by means of thirteen locks ; the highest part of 
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this canal is ten miles in length, and is fed by two reservoirs. On 
an extent of eleven miles and a half, we descend l66 feet, by 
«ghteen locks, down to the mouth of the Stourbridge canal. We 
now travel twelve miles to reach Stourbridge, passing through two 
short tunnels, and anally we fall into the Severn, after a descent of 
127 feet, by thirteen locks. Here are two basins surrounded by 
quays with large warehouses. The canal has two different en- 
trances, one of them with small lock gates for the lesser boats em- 
ployed in its navigation; the other with large ^ates for the river 
Yessels. 



Canal of Leominster^and-Kington. 

This canal begins on the right bank of the Severn^ 
facing Stourport and the opening of the Staffordshire 
and Worcester canal. It advances towards the 
west, into the valley of the Teme, which it traverses 
by an aqueduct bridge, in turning to the south, 
and follows this direction as far as Leominster on 
the Lugg. From Leominster to Kington the 
canal is not yet excavated — ^it will be forty-four 
miles when completed; only half this quantity is 
finished ; it is opened in small section. 

Worcester and Birmingham Canal. 

This connects the two places so named. The canal 
leaves the basin of Nev\rringhall, in Birmingham, 
and directs itself towards the south-west. It tra- 
verses a very uneven country, v\rhich has made it 
necessary to open four tunnels, of the following di- 

Vol. I. y 
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mensicMs, fi>r its passage, namely*, at Ed^aston, 
110 yards ; at West Heath 2,700 yards^; at Shert- 
wood 400 yards ; at Tardebig 500 yards. 

These tamielt ue ei^teen feet and a Ibalf wide» eighteen feet 
higli» «id have levea feet two îadhes depth of water. fVom Bii^ 
minghain to Tardebig, «he culminating point of the canal, it has., on 
a distance of about fourteen miles, forty-two feet breadth at the 
surface, and six feet of depth of water. Great difficulties have 
been encountered between Tardebig and Worcester. It was neces- 
sary to descend 427 feet, on a length of fifteen miles. Some pro- 
jectors deemed it sufficient to make use of inclined' planes ; but it 
was at last determined to overcome thb rapid descent, in construct- 
ing narrow locks. 

Worcester, the capital of the county of that name, 
is situated on the banks ^the Severn, at the open- 
ing of the cansd we have just examined ; near the 
ccMifiuence of that river with the Teme, a river whidi 
passes by the towns of Tenbury and Ludlow. A 
great number of roads meet at Worcester, which, 
from that cause, is a place of rendezvous for the 
communications between England and the centre 
of Wales. But it is not merely a town of commerce 
and passage, several articles are manufactured 
within its walls, such as porcelain, gloves, distilled 
Kquors, ^c. ^c. By these sources of prosperity 



* At first it presents a level of sixteen miles and a lialf. In the 
last ^T^ miles it descends S64 feet by tfatee locks. 
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the population erf WojPcester shews a jftcgress from 
13,814 inhabitants in 1811, to 17,023, ten years 
subsequently. 

Droitmck Caned. 

lids goes from the Severn to tibe salt wcH!kB of Dn^ 
widi, to whidi it carries coal, and of which it 
exports the produce. In the distance of five miles, 
this canal descends fifty- six feet and a half by eight 
locks. It is in large section for boats of sixty tons, 
and is perhaps the only canal on the globe fed from 
salt-water sources. 

The three grand canals of Old-Birmingham, Staf- 
fordshire and Worcester, and Birminghson and 
Worcester, form à vast triangle, intercepted by 
iMxeams and rivulets. The inhabitants wished to 
divide this space by a triple navigable line, com- 
municating with the three sides of the triangle. 
This new line composes the canals of Dudley and 
Stourbridge. 

The Dudley canal begMis at Selby Oak, a short distance from 
Birmingham, and taking its direction towards the west, passes 
a tunnel 3776 yards long *--<it runs on the same level for a laiglh 
«f ten miles and a hdf, after which it descends eighty*âve feet, by 
nine locks, as far as the Staffordshire-and- Worcester canal* It is 
in small section. 

A branch of the principal line of the Dudley canal rises 



* There is also a second, €24i yards kmg, estidt»lished, like ûm, 
ou the principal line« 
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thirty-ûue feet, by five locks, in the space of 1400 yards. Hefe 
we find a taimel 29^6 yards long; then by a descent of ^rteen 
feet, which we pass by two locks, on a distance of 220 yards, we 
reach the Old Birmingham canal, near Tipton. Before passing 
the tunnel, there is, on our right hand, a branch of one mile and a 
quarter long, which rises sixty-four feet, by eight locks, to the 
towii of Dudley, with another navigable branch to the Dudley 
collieries. This town, whence the canal takes its name, ia 
principally enriched by the working of mines and metals. The 
parish in which it is situated contained, according to the last cen- 
sus, 18,211 inhabitants. This population presents a considerable 
increase from 1811 to 1821, owing to the establishment of many 
new founderies during the intermediate space of time. 

Stourbridge Canal. 

ZThis is on small secticHi, and unites the Dudley td 
that of Stafford and Worcester. It commences à 
little north of the end of the Dudley canal, and con- 
tinues to descend from its beginning. 

Its total descent is 186 feet ; it has twenty-eight feet in width at 
the surface, and five feet of depth of water. On following its 
course, we find, on our right, a branch which leads to Stourbridge, 
whence it takes its name. At Stourbridge, are extensively fabricated 
the same kind of articles as in Birmingham *. Independently of the 
working of metals, cloth, glass, and especially crystal, are made 
at Stourbridge. It is near the same place, in a mine, that the 
sand employed in making the finest crystal glass in England is 
fonnd. 



* £very three months the iron merchants and manufacturers of 
the part of the county of which we are now speaking, have a 
general meeting at the markets of Stourbridge, Wolverhampton, 
and Birmingham. 
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StratforcUon-Avon CancU. 

As its name indicates, it terminates at the tbym of 
Stratford-on- Avon ; it leaves the canal of Binning- 
ham and Worcester at about six miles below Bir- 
mingham ; at first it runs to the eastward, in passing 
through a tunnel, after which it turns to the south. 

Its total length is twenty-three miles and a half ; namely, ten, 
miles on a level, two miles and a half of descent, amounting to 
147 feet, one mile on a level, one mile and two-thirds descending 
seventy-six feet ; nearly six miles on a level ; one mile descending 
eighty-six feet ; and lastly, about one mile and a half on a level to 
Stratford. This canal has many branches which lead to the coal 
mines, to the lime and paving-stone quarries, ^. One branch, of 
above one mile and a half in length, connects it with the canal of 
Birmingham and Warwick. 

From Stratford, where, thanks to the assistance 
of art, the Avon begins to be navigable for boats, 
ttey descend to the junction of this river with the 
Severn, at Tewkesbury, a town with a populaticMi'of 
5000 inhabitants, the principal trade of which is the 
manufacture of cotton stockings. Stratford is be- 
sides noted for its trade in agricultural produce ; the 
exportation of which is made by the Avon and Se- 
vern. Lastly, by those who value the knowledge 
of the human heart, and the master-pieces of genius, 
Stratford wjiU ever be looked upon as one of those 
towns which have contributed the most to England's 
glory, in having given birth to Shakspeare. 
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JVarmck and Birmingham Canal. 

It begins at the Fazel^ and Birmhighani cwal, îa 
the nordi of the last town, round which it goes m a 
north-east direction^ to take its course afterwards to 
the south-east. 

It has in length apWards of twenty-five miles — first, one mile and 
a half, with a descent by five locks — secondly, three miles and three- 
, quarters, on a level — thirdly, one mile and a half, with a rise, and 
seven locks. Here we find the branch which joins the two canals 
of Warwick-and-Birmingham, and of Stratford-on-Avon — fourthly, 
âve miles on a level— 'fifthly, two miles and a half, with a descent 
by twenty locks— sixthly, 875 yards on the same level, as &r as 
Warwick. 

The Canal of Warwick and Napion 

Begins at the point where that which we have just 
visited terminates* It is fifteen miles in length, 
passes the Avcm oa an aqueduct bridge near War* 
widc« and, proceeding to Naptoo^ ends in the 
OxfiMrd canaL 

Warwick is the town which gives its name to the 
county in whkh Birmingham is situated. Biy the 
census cS 1821 » it contained 823d inhabitants. Hie 
increase of its population, noticed in the preceding 
ten yefurs, is attributed, in the i^irliamentary reports, 
to the erection of a number of new estabUshmenta 
of commercial iiKlustry. 

These hydraulic conxmunicaticais> conducted with 
so much success» and leading from Birminghanij 
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deserve the mc^'e to be considered, because ihey 
are opened cm cme of the highest siUiatkœ in 
Edgiand, and nearly in the ç^itre of that vast ridge 
of mountains which traverse England and ScQtland 
thrcmgh their whole length. Iliis position shews 
us what we niay do, in the situations and valleys 
the moBi elevated in France, wh^aever we shall thiidc 
of creatii^ centres of industry and commerce, and of 
connecting them with the prim^ipal Jmsm where 
our agricultural riches display their magQificence. 
Bai every where, as in the environs of Birmingham, 
we must be contented with canals of small dimesi^ 
sions, which ccmsumq little water, y^ suffim &r 
the most active traffic, and produce immense le- 
venues. 

Hjfdrauliç Cimmmeeiiicmi ùfBmtoL 

In describing the coasts and ports, we shall give on 
Bristol all the details which the importance of that 
commercial place can claim* ' We have already ex* 
plained its connexions with London, Birmingham, 
and LiverpocA ; it remains to speak g£ some othcir 
lines, of which it is the centre^ 

A project has been formed to open hydnujlic com- 
munications between the sea,* or the Bnstol Chan- 
nel, and the south^n coast of England. The first 
navigable line, mentioned Chap« iv. would pass at 
Bath and Bradfcard, on the canal of the Kennet aiKl 
Av<m ; afterwards, a canal would be conducted by 
Fione to the Stour, wUch run» ido the sea at 
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Christchurch near the Isle of Wight. The secxxA 
navigable line would be directed from Bristol to 
Bridgewater, parallel with the left bank of the Se- 
vern, and afterwards, to Taunton. At Wellington, it 
would join thecanal, already executed, from that town 
to Tiverton. Before reaching Tivertoi it would reach 
on the left, the Grand Western Canal, which would 
terminate in the bay of the Exe, below Exeter. 

On going from Bristol to the sea, by the Avon» 
on the opposite side, and in front, is the Welch 
coast, on which several canals and rail-roads de- 
scend directly. These various communications are 
connected immediately with the coasting trade of 
Great BritaiQ, and belong to the description of the 
sea coast. See Vol. II. 

HydratUic Communications of HuU^ 

In the preceding chapters, we have shewn how to 
proceed to this town, through the navigable inland 
lines, from the great ports of London, Liverpool, 
and Bristol; we have consequently already ex- 
plained the most important lines. It remains to give 
details on the other lines. 

Kingston-upon-Hull, denominated Hull, for ab- 
breviation's sake, is built upon the river of thai name» 
navigable for a distance of twelve miles, and pro- 
longed about eleven miles and a half to Driffield, by 
means of a lateral canal. Driffield, a town possessing 
many woollen and cotton manufactori^, has an ex- 
tensive com market, supplied by the neighbouring 
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country. On the left bîink of the Hull begins the 
canal of the Hull and L^ven, only about three miles 
in length. 

Near the moutli of this river, in the vast bay of 
the Humber, if we advance towards the bottom of 
the bay, on the northern shore, we meet the canal of 
Market Weighton, which leads to the town of that 
name. A lock-gate, comtnunicating with the sea, at 
its entrance, — ^three common locks near the town, — 
and the rest on the same level for a length of eleven 
miles and a quarter, in following a direction frcHn 
south to north ; such are the details of this canal, 
which is in small section— like that of Driffield, it is 
the work of Smeaton. It joins the bay opposite the 
mouth of the Trent, of which river it seems to be 
an artificial prolongation. 

The Ouse, which falls into the bay of the Humber, 
between that canal and the Trent, perpendicularly 
to their common direction, receives the waters of a 
number of navigable rivers. 

In ascending this river, we meet, on the right, 
first, the mouth of the Derwent, which is navi- 
gable on a distance of thirty-five miles to New Mal- 
ton — secondly, the Foss*, which falls into the Ouse, 
a little below the city of York, so remarkable for its 
magnificent cathedral, one of the grandest and finest 



* In its higher part it is rendered navigable by lateral cuts, to 
avoid shallows and long windings. The navigable length is 
thirteen miles. 
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monuments of Gothic architecture. Ycffk, traversed 
by the Ouse, and by the principal toads <^ th^ e*-. 
tensive county of which it is itself the capkal> M 
wdl as by the great road from London tp Edin- 
burgh, is placed in a position most advantageous 
for commerce. Its population, accoiduig to ^ 
last census, amounted to 38,731 inhabitants. 

BeycMid York, the Ouse continues to be navigable 
without the aid of art a3 far as Aldboroi^h, built 
at the confluence of that river awl the Swala, 
Higher up, commences a canal lateral with thç 
Ouse ; it goes as far as Ripon, the end of th^ 
navigation: this work was perfwmed by the cele- 
brated Smeaton. Above Ripon» the Ouse take^ ^ 
the name of the Ure. 

In descending the right bank of the river, which 
we have just surveyed, we find below York,the mouth 
of the Wharfe, the course of which is easterly^ and 
navigable from the town of Tadcaster. Still lower 
down, is the town and short canal of Selby, which 
joins the Ouse and Air at some distance from their 
confluence. ^ From this pkc^ to Leeds the Air may 
be navigated. We may. then follow the canal, 
which, in the north, leads to Liverpool, as we havi^ 
seen in CSiap. ii. We may, besides, before arriving a^ 
Leeds, enter the Calder, and ascend, at firsts tp 
Wakefield, a town known to the French only by 
a tale of Goldsmith's, full of beauty and truth; but 
it is mentioned^ here merely as a* manufacturing 
place, commerofeil, rich, and populous, Th« .febri- 
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cation and dyeing erf wodlen cloths, are its pnndpal 
manufactures, m wbidi h cdoqietes with Leeds. The 
degance and size of the edifik^ etected for the sale 
(^clothes must not be passed by unnoticed. Round 
Wakefield, numerous cdlieries are worked, the pro- 
ducts of which are conveyed by tram-roads to the 
Calder. The parish of Wakefield contains 22,307 
inhabitants^ and the town 1 0,764, according to the 
census of 1821 . 

Works and lateral cots render the Calder naviga* 
Ue as £ar as the town of Halifax, where we re-join 
the hydraulic communications of Mandiester* These 
may also be re-joined by the Ramsdra canal, whidi 
opens on the right bank of the Calder. (See 
Chap, ii.) 

On the same bank, a little below Wakefidid, the 
canal of Bamsley begins, which takes a southern 
direction, in a distance of a little more than eleren 
miles as far as that town. It proceeds afterwards 
four miles to the north-west. Bamsley, a manu* 
fiacturing town, is surrounded with forges sood col- 
lieries, and they fabricate there principally metallic 
wires and cc»pmon doths. Its prosperity is so 
great, that from 1811 to 1821, the population in- 
creased fh)m 5014 to 8284 inhabitants. 

A secJond canal contributes to this prosperity ; 
it is the Deam and Dove * . Beginning at Bamsley, 



^ It is, as tbe tast, opened in large section. Its locks are seventy 
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it gains the valley of the Dearn, up which it pro- 
ceeds, by a branch, to Rockley, and descends to 
the Dove, a riveç which passes by Rotheram, a 
town on the banks of the Rother. Rotheram is 
known for its iron and steel- works. 

At the confluence of the Don and Sheaf, a little 
below Rotheram, is the town of SheflSèld, more 
famous still for its cutlery, iron-ware, buttpn-making,. 
and works in metal g^ierally. Fifty thousand per- 
sons are occupied in these manufactures, on a soil 
rich in iron and coal-mines. In ShefiSeld, one single 
Lancasterian school is sufficient for the instruction 
of 800 children! It possesses several others, and 
also Sunday and Charity-schools, ^c. Thus, in 
England, the instruction of the people everywhere 
flourishes with industry and commerce. The town 
of Sheffield itself contains 42,157 inhabitants ; but 
the whole parish, so remarkable as we see for 
its industry, contains a population amounting to 
62,105. 

On descending the Don,' below Rotheram, on the right bank of 
that river, Is the town of Doncaster. Its inhabitants are princi- 
pally engaged in the spinning and weaving of wool and cotton. la 
1821, its population amounted to 8544. The Don, in its navigable 
part, descends seventy feet by eighteen locks, having from sixty- 
three to seventy-two feet in length, and from fifteen {o eighteen 
feet in breadth, for boats fifty-six feet long, and fifteen feet wide. 

feet long, fifteen feet six inches wide, for boats of fifty tons, from 
Barnsley, the point of departure ; it is nine miles and a half long, 
and rises ll^ feet, Johu Thompson ww the engineer. 
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Below Doncaster, near Thorne, begins the canal 
of Keadby, which proceeds on one level from the 
right bank of the Don, to the left bank of the Trent, 
over a distance of fifteen miles. It has a flood- 
lock at each extremity. Its object is less that of a 
commercial navigation, than the draining of the flat 
country in the vicinity of the Ouse, in which the 
Don discharges itself. This canal crosses a river 
called the Old Don, which falls into the Trent a 
little below Burton, a town with 4114 inhabitants. 
We have described the course of the Trent in Chap, 
iii. and iv. of this work. On proceeding from this 
river into the bay of the Humber, to trace thé 
southern side of the bay, we pass before the canal 
of Ancholme, which is directed to the south, and 
ascends, by a brandi, as far as Caistor, a market- 
town of the county of Lincoln. 

From this rapid survey, it will be seen that the 
port of Hull is at the confluence of a number of 
hydratQic ways, which bring to the sea the natural 
productioi;is of a large space of country, and also 
the manufactured articles of a considerable number 
of towns. This position explains the prosperity of 
that fine commercial port; a prosperity of which a 
view will be given in the volume set apart for de- 
scribing thé coasts and ports . 
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CHAPTER VL 

Oeneral Recapitidation of the Fourth Book. 

We have now laid before the read^, at one Yiew« 
the most extensive system c£ inland navigatimi 
that any people ever established upon an ecpial 
Buperfices. We have followed each line of canal» 
betweai the seas which surrpund England, east» 
west, and south. We have seen the hydraulic ways 
of this island grouped about six great central points» 
Mandiester, Liverpool, London, Birmingham, Hull, 
and Bristol, and so arranged, and offering ccMnmu- 
nications so numerous and so well ccmibined, that 
eadi of these ridi towns partakes of the acquired 
opulence and d£ the industry developed in the 
other five, and in the fine country whidi s^Hirates 
thetn ; whilst the produce, imported or manu&c* 
turedin th^e places, is spread abroad by the san^ 
communications, so as to reach, with economy mid 
rapidity/ the innumeraUe points of cœi^mipticm. 
In running over thus on every side, and settii^ out 
every where from the principal focus, tHe richest 
part of Great Britain, we have carefiilly pointed out 
the towns most remarkable for business, or scMne 
peculiar branch of industry, andthe fertile districts • 
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which devote to trade their agricultural produce, 
and that of their mines and manufactories. 

The fact, which at first view strikes the mind, is 
the narrowness of the territory where the woAs of 
communication have produced the most astonishing 
reiiults ; and this i^ in itself will lead to a most 
important conclusicm respecting our own country. 
The part of England so intersected with canals, is, 
as we have before observed, less in extent Aan a 
square having 180 miles cmi each side, and this 
square very little surpasses in extent one-sev«\th 
part of the whde superficies of France. If, then, 
on the total superficies (rf France, we could find only 
a sixth porticm already fevoured by nature, wiUi 
abundant and widely-extending streams, with the 
fertility of the soil, with mineral resources, or, at 
least, with easy communications to iron and coal- 
mines, we might be able, with this cMie-sixth of our 
soil, and by works similar to those we have been 
describing, to equal the prodigies produced, within 
the space of a few years, in that part of Great 
Britain whidi ccmstitutes her ridies suid power. 

But we have three-sixths instead of one, which 
seem destined expressly by nature, to enable us to 
vie witih the happy state of England. The basins 
of the IxHre, the Seine, and the Somme, may 
be united by a number ci hydraulic ways, either 
with eadi other car with French Flanders, already 
com{detely canalized. Let us open a canal parallel 
to the Seme, fhxn Paris to Rouen, and o(her parallel 
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canals in the upper parts of the rivers which fimn 
the three basins we have mentioned,— Let us esta- 
blish communications with the principal lines of 
navigation, either by secondary canals or rail-roads, 
to all our larger manufactories and important quar- 
ries. — Let us examine the soil of this part of our 
coimtry, and seek, at the depth of 550 yards, , and 
even deeper if necessary, if it contain not mines, 
especially coal and iron; and, if our researches are 
crowned with success, let us convey in our towns 
and sea-ports, by means of canals or iron rail-ways, 
the pjroduce of those mines. Were this portion of 
our country thus animated by new and abundant 
means of circulation, how many large towns would 
then contribute to the prosperity of industry and 
commerce ! In the basin of the Loire, St. Etienne, 
Clermont, Roanne, Moulins, Nevers, Bourges, Or- 
léans, Tours, Poitiers, Mans, Laval, Rennes, and 
Nantes ; in the basiris of the Seine and the Somme, 
Auxerre,Troyes, Chalons, Sens, Montereau, Meaux, 
Saint Quentin, Compiègne, Amiens, Abbeville, 
Caen, Dieppe, Rouen and Havre; and finally, the 
rich and populous towns of French Flanders, and of 
the Pas-de-Calais. 

But at the same time that the canalizatian of this 
part of the territory of France would be efiected 
vigorously, we should not neglect the other pro- 
vinces who would derive sudi great benefits from 
it. Three other groups of lines of communication 
might be completed; the first, in the basins of the 



Digitized by VjOOQ IC 



General Recapitulation^. * 337 

Moselle, the Meuse, and the Bhine ; the second 
. in the basin of the Rhône ; the third in the basin of 
the Garonne. By the first, our commercial power 
would extend its action, beneficial to ourselves and 
our neighbours, among all the people of Germany ; 
by thQ second, over Italy and the vast shores of the 
Mediterranean; by the third, over Spain, Portugal, 
and the British Islands. 

The government has published a work of great 
interest on the canals which it is intended to open 
throughout France ; this plan is on a scale of great 
magnitude, which no doubt has its utility, but which 
is not suited to the actual state of our industry and 
commerce. Supposing that the government alone 
could complete the construction of these canals, with 
a sufiicient degree of promptitude, and without mak- 
ing too great sacrifices, the result will only be the 
frame- work, on which numerous and indispensable 
ramifications must be attached, to open a communi- 
cation with the focus of industry, which each of our 
secondary towns, our rich mines, and our large iso- 
lated manufactories may present; and the enterprise 
of these will be greatly to the interest of our land- 
holders, manufacturers, and merchanti. We only 
repeat a thing, said for the tenth time, in recom- 
mending strongly to them, and for their own ad- 
vantage, to form companies in order to establish 
means of conveyance for their commercial produce, 
either by common roads, canals, or rail-ways. They 

Vol. I. Z 
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will find» in the descriptioDs that we haye laid before 
them, on the general system of ccnnmunicaticHi i<i 
England, models adapted to eyery kind of locality. 
The communioatione, of which Liverpod and Hull 
are the centre, will serve as an example for a flat 
country. Those, of which Birmingham is the cen- 
tral poii^t, will serve, on the contrary, as an example 
for higher parts. The roads and canals which trar 
verse the great chain of mountains, running from 
north to south, [through England, afford numerous 
and important models, to pas$ from one basin into 
another* We shall learn not to shrink from difficult 
sites, in seeing by what works of art the English 
have effected such passages — tunnels 5500 yards 
in length, large excavations, extensive causeways, 
and raised embankments, as at the canal of EUesi- 
mere, indined planes of great length, and locks, the 
muUiplidty of which is astonishing, even c(»npared 
with those ofour most œlebrated canals. The reader 
will be able to form an ide^ of all this from the fol- 
lowiog statements :'~ 



Ikttot. 


±mtùx. 




NttutMroTLocki. 


Cftûal dtt Midi 


• • . USmilci 




. . 62 


Canal de St. Qoentiti ^ _ 80 




. . 37 








— 


Total 


• • • 228 




^ ^ 99 


Xii|ltiiAi 


i-«ith. 




N«BalMfftrx«Mhk 


Rochdale • . 


• • « 21 miles 




. . 49 


Worcester • . 




. . 71 


• • ^^m^f^nmW^^m 9 * 


M» 


• • * 


Total. 


... 26 




. . 190 . 
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Grand Junction 90 mfles .101 "^ 

Grand Tfnnk or Trent and Memy 93 » • ^ 75 

liteds and Livert>ooL • • . • 130 • « f 9P\ 

Total ... 313 . .266 



These locks, in themselves» as well as many other 
works, have nothing superior in their construction to 
those for which we are indebted to pur able engi^ 
neers of roads and bridges; Theçe works, indeed, 
are frequently executed in a very inferior manner» 
sometimes from negligence, ofW from ignorance», 
but more generally from a motive of economy ; this 
latter cause deserves our greatest attention. The 
canal companies of England have principally their in* 
terest for an objçct ; they do not endeavour to display 
a vain luxury in their constructions ; it is in their 
revenues they seek for glory and opulence» and these 
are the wi^e ideas it behoves us to acquire. 

Nevertheless, we have mentioned magnificent^ 
works of art, executed by companies, when they 
have judged them necessary. Tbey show the great- 
ness of private resources, and suffice to ccmvince us 
that there is no sacrifice, or difficulties, which a well- 
direct association cannot make or conquer. 

As human passions too often interfere with the 
wisest conceptions, companies sometimes have been 
led into foolisb ^penses* ip prcijects which had 
dfusgled them; andt sufiering them9elveB to be adu* 
*t«i .^ A puerUe feeliug of vanity, they have 
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endeavoured to outvie rival œmpanies in the sump- 
tuousness of their works ; but they have found, in 
their* ruin^ the chastisement of their foUy and igno- 
rance. This ruin; however, though unfortunate for 
the public welfare, has not been without its compen- 
sations — it has served for a lesson to make specu- 
lators and capitalists more prudent. Unhappily for 
us, if similar faults should happen to be committed 
by the administration and «engineers of govern- 
tiient, in works^ executed on account of the state, 
these errors would not produce equally happy 
compensations. The public treasury is most com- 
monly ignorant of the profiision that exhausts it ;- it 
is an immense fountain, running without ceasing 
into so many channels, that nobody could assert 
that it empties itself too rapidly, because it runs 
more copiously into this channel thah into that. This 
renders it desirable that government should be ' 
at the expense of those works only which are 
evidently beyond the power of private associations ; 
and even in this case it would be preferable that 
government should merely advance or even give the 
sum necessary to complete the whole demand with 
the portion provided by private industry, on condi- 
tion that private individuals should execute, on 
their own- account,- as for their own interest, the 
works prcgectedfor the sake of public utility. 

Among the works of art that thé English canals 
offer for our imitation, we will remark the double 
locks— as, for example, that of the RegenVs Canal ; 
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thè safety-gates to retain the water, in case ^f the 
breaking of the causeways or embankments ; the 
employment of iron in some parts of the ccKistruc- 
tions, above ^1 in the lock-gates, and for aqueduct 
bridges, as at Llanydoc and Pont-y-Cyssylte. But 
it must not be thought that the substitution of iron 
for bricb, stone, or wood, will produce the same ad- 
vantages in France as in England. It is sufficient 
to ascertain this, to propose a simple arithmetical 
question — what are, for each locality, the compara- 
tive prices of iron, wood, brick, and stone, — ^the du- 
ration and expenses in repfiirs of works constructed 
with each species of materials ; in fine, what is 
the capital required for the execution of works of 
art with these materials ? The best system will be 
that which demands ^ the most moderate capital ; 
iron being so much dearer in Prance than in Eng- 
land, its use cannot have the same advantages, and 
therefore cannot be so frequent ; but the use of iron 
will become less and less rare among us in propor- 
tion as we shall simplify its fabrication. 

Analogous observations must be made on the 
consumption of fuel, in feeding canals by means 
of steam-engines ; coal is much more expensive in 
France than in England; we should find it, thereforij, 
a bad economy, to have recourse to the mode of 
supply which the English often adopt with great 
advantage, particularly in the environs of Birming- 
ham, in a high country, where water is as scarce as 
coal is abundant. If the means we allude to could 
be favourably applied here, it )¥Ould be in such 
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places M St Etienne, situated in a high coentry, 
like Binningfaam, and producing fossil^coal at an 
equaUy low price. 

The indined {danes, with iron tram-ways, the 
small boats whidi they require, and the nume- 
reus locks, whidi serve for the passage of the boats, 
offer us exam^des, which it will be, in many cases, 
advantageous to imitate. We shall speak of them 
in detail, in treating of the mode of carrying goods. 

We shall finish with an observation, which will 
shew how far economy, in associations for public 
works, conduces to important results. At the pre- 
sent time the direct ccmimunicaticHi between London 
and Liverpool can be effected by the small navi- 
gation only; it is the same thing, with regard to 
London and Birmingham, Hull and Manchester, 
Birmingham and Bristd. Thus, the small navi- 
gation has been suffideht to ensure the prosperity 
of the inland commerce, between the most industrious 
towns and the most opulent potts — consequently, 
vnth a small navigation, well c(nnbined, in thé in- 
terior of France, we should be able to âttaih the 
same degree of prosperity. 

We may have, in some well^frequented places, • 
canals formed on large dimensions ; but we must 
be very careful not to extend too fat this expensive 
system, which not only ëwalloWs up tteasuifes, but 
occasions too great a consumption of v^ater, a thing 
of which it becomeié ùs to be mote sparing than tte 
English, since nature has nôttiffoidéd it tas in So 
great an abundance. ^' .: . ^ 
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In adopting, in ail the establishments which 
concur to national prosperity, the course which 
we have pointed out, we shall but seldom, it is 
true, offer to the panegyrist the wished-for oppor- 
tunity of giving pompous descriptions of works dis- 
playing an ostentatious magnificence and ridicu- 
lous vanity; they will not have .to perform the 
task of celebrating the men of ruinous memory 
to whom these immortal extravagances owe their 
existence. But the voice of history will have 
great results to oflfer to the admiration of posterity, 
in describing a vast system of useful works, 
executed by the hands of wisdotn, bearing the 
appearance of modest simplicity, and formed ao** 
cording to the plans dictated by prudence. Instead 
of burying our wealth under the stwle luxury 
of shewy edifices, we will plant, we yfïJl sow it> 
if I may be allowed the expression, among a mul-' 
titude of fertile furrows, humble, I grant, in their 
appearance, but admirable as to their well-com- 
bined criscmble, and the happy fruits they will, 
produce. We may then do that, which Great 
Britain is now doing — astonish the universe with 
the abundance and beauty of the produce which 
will be exported from our «oil, to be conveyed 
and exchanged on every point of the commercial 
world ; and finally, France will be reckoned among 
the centres of industry, the energetic influrace of 
which manifi^ts itself by the greatest advantages 
in every psurt of the globe. 
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BOOK V. 



THE LEGISLATION AND œNSTRUCTION OF 
BRIDGES. 



CHAPTER I. 

Legislation of Bridges. 

There are, in England, bridges which are private 
property ; others belonging to political bodies, such 
as corporations and private associations. All are 
kept in order, and repaired at the expense of their 
respective proprietors. 

An act of parliament, promulgated in the 22d 
year of the reign of Henry VHI., chap. 5, regulates 
every thing that concerns the keeping up and 
repairs of bridges and their approaches. By this act, 
all things concerning these works, as far as they are 
connected with the freedom and safety of the 
highways, are to be laid before the sessions of the 
justices of the peace, who are to decide. The 
justices of the peace may compel all persons injuring 
a bridge to put it in repair. Where the perpetra- 
tors are not known, or when accidents occur from 
natural causes to a bridge, being a thoroughfare, 
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and without a toll, the repair is eflfected at the ex- 
pense of the inhabitants of the county in which it is 
situated. If the bridge comes within the limit of 
authority of two diflferent justices of the peace, the 
inhabitants of each township must restore that 
portion which comes within their own territory. Tlie 
justices, with the corporation, or two persons ap- 
pointed from each parish, regulate accordingly the 
sum to bè paid by the citizens. The justices name, 
first, two persons to collect the rates in each district ; 
secondly, two surveyors to direct the works and 
ajpply the funds remitted for that purpose by the 
(X)llectors. These four officers, having a salary 
fixed at the discretion of the justices, are account- 
able to them, for the management and employ of the 
money. The law gives to the justices the means of 
enforcing the execution of these different regula- 
tions. The same authority extends to the repairs 
of the public road near the bridges, within 100 yards* 
distance^ 

As we see, by the considerations of the sta- 
tute 1, of Queen Anne, chap. 18, a long experi- 
ence had demonstrated that these measures were as 
embarrassing as onorous for the inhabitants. They 
permitted the exaction of more taxes than were 
needed for the reparation of bridges ; taxes whieh 
were often applied dîflFerently firom their original 
destination. By this same act, the contribution 
must be levied by the constables of each parish, 
and paid into the hands of the high constable of the 



Digitized by VjOOQ IC 



346 LegidàHm of Bridges. 

buadred, who remits it to the treasurer maoDrâ&ted 
by the justices of the peace» Every municipal 
officer v/bo neglects to rate the itihabitants prc^)olv 
ticnaUy» to levy the tax accordingly, and to deUver 
it to the proper person, may be fined 40^. Every 
treasurer who pays any sudd whatever f<« the repair 
of bridges, without an order from the justices» is 
liaUe to a fine cfôl. Every fine» by virtue of the 
same act, is vested in the funds for the tefffok of 
bridges and their approaches, and does no longer 
1^ into those of the éxdiequer. 

It now remains to notice bridges undertsik^ by 
^ompaiHes: the legislative measures app^ed to 
them are identified, in a great measure, with those 
which are arranged for the formation of cabals. 

Thus, with regard to Imdges, as to canals, the 
grantees form a political body, which is the holder 
of the fimds destined for the work. They are 
divided into shares which amount g^ierally to 1001. 
The same analogous precautions and formalities 
regulate the calling in of the futid^, loan^, mort- 
gages, re*imbursement of creditors, arbitration and 
payment of the ground and edifices that the eoca^ 
pany are obliged to purdiase, ^c. At a general 
meeting, and by a determined minority on a fixed 
numb^ of shareholders, the various resolutions 
essential to the proéeedings of the company are 
taken, modified, or revdced, the operaticms cf the 
agents ate examined, and the accpunts passed, ^c. 
A directing committee Appointed by a genemlmeet- 
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ibg ci the dhateholdeïfe^ co^ductB the techaiekl past 
of thé work and keepê the accounts. This ccttno^ttM 
pfosecuteg^ legally the àuthôrg of ev^ datnage tôT 
Injury sustained by tiie property (tf the compasiy. 
Eb^neérs^ à treasurer^ a secretary, derks, odUeo- 
tors, arethe agents of this executive power, and are 
required to give security. 

Let us now examine what is peculiar to the legis- 
lation of bridges. The act or grant comprehends 
the general estimate of the work, and the order 
which must be followed in its execution. The 
number of arches, their dimensions, those of the 
piers and abutments, the width of the road in the 
l^proaches of the bridge, and on the foot-paths* 
flight of steps, towing-paths, ^c, nothing is omîttedi 

If, during the construction of the woric, it is poB* 
bible to leave a part of the river q)en for navigation» 
the act of parliam^t binds the company to keep it 
tK), and subjects it to pay a sum of money, propor- 
ticmate to the loss which Ccnnmetce may sustain, 
in case the navigation shoukl be intenrupted. Thus, 
with regard to the Southwark bridge, composed 
^ three arches, the act forbids tliat the centring of 
more than two should be up at one time, in order 
to leave a ftee space in the third areh, undear the 
penalty of having the c^trings demdUsb^ er 
officio^ and laying a fine upon the conqyany. 
« The n]âgistrate& are empowesred to take more 
4severe measurefit to enSotœ the prcsopt con0tructiôQ 



Digitized by VjOOQ IC 



348 Legielàtian' of Bridges, " 

of bridged than of canals. When a hew canal is un* 
dertaken, the only inconvenience which arises &om 
the slowness of the work is, that the company is kept 
the longer from enjoying its benefits. But every delay 
in the erection or repair of a bridge, obstructs, at the 
same time, the roads in the direction of which it is 
situated, and the navigation of the stream over 
which it is thrown. For this reason, the legislature 
never permits the construction of a bridge to com- 
mence, until the shareholders, possessed of a capital 
sufficient to present a satisfactory guarantee, have 
placed in the public funds a part of this sum, there 
to rémain and accumulate with the interest which 
such an investment must produce. A certain number 
of persons are designated in thé act as trustees or 
guardians of these funds, which must remain un- 
touched, until they decide that there is a sufficient 
accumulation of capital to meet the expenses of the 
work. These guardians or trustees are also ap- 
pointed to take care that the works are finished 
within the space of time fixed by the act. 

Two important objects to determine, are the 
regulation of the police on the bridge, and the re- 
ceiving of the tolls. 

The police of the bridge belongs to the company 
who have undertaken it. If it is situated in a' town^ 
the company is authorized to establish patrols and 
Watchmen upon it, and to light it with oil or gas. 
If any one brt^ the lamps or extinguish the ligbtSf 
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he must pay a fine,.whidi increases for every of- 
fence*,, and in case the perpetrator is insolvent, he 
may be imprisoned or sent to hard labour. 

; With regard to bridges, as well as to the jroads 
, and. streets, the legislature leaves to the public in 
general, the care of seeing that the public thorough- 
fare may not be obstructed. If a bridge-company 
or the managing committee be negligent in any 
respect, should not keep it in repair or proper 
order, well Ughted, ^c, every citizen has a right to 
inform against them. When the informer proves 
his accusation to be just, he receives a considerable 
sum, which the company is obliged . to pay him. 
The same fine must be paid for every contravention 
of the act, which shall be judicially proved. 

We will now direct our attention to the tolls which 
form the revenue of the company. If the grant be 
perpetual, the constant revenue serves to pay the 
running expenses for the repairs and guarding of 
the bridge; the remainder being proportionally di- 
vided among the shareholders. If the grant be 
only temporary, (yvhich seems the most advanta- 
geous mode in this species of public works, and 
that which, we propose should be adopted in our 
own country,) the act of parlimnent contains pro- 
visions which ensure to the company the reimburse- 



• * At the Southwark^ bridge, an ofiender pays for the first 
offence 10«.. per lamp ; for the second, 20*. ; for the third, 40*. ; 
and for the fourth^ 40«.;.and, is, besides; sent to prison. 
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ment of its advaDoes, a good interest for itâ capital; 
and the investm^at of a fund for the repairs of the 
bridge, the dividends of which must be suffix 
ciœt to pay^ first, the annual repairs, and secondly, 
the li|^ii^ and watching. In older to give to our 
readers ccOTeet ideas upon this subject, by a remark^ 
able example, we will mention the provisions of the 
act m$de for Southwark bridge in London. 

Tolls. Carriages and horses: with six horses, U.Cd.; fou^ 
horses, is.; two horses, pi.; one horse, 4d. ; heavy waçons, six 
horses, is. ; four horses, Sd. ; two horses, 4d. ; one horse, Sd, A 
saddle or pack-saddle horse, IJrf.; foot-passengerà, Id.; cattle, 
M. for eveiy ton head ; flocks, 4d. every twenty head. The car- 
riages and animals passing again the bridge on the same day, 
do not pay a second time. Soldiers and military equipages^ 
inail*coaches and horses, bearing the mail, pay nothing. During 
the times of election, beginning at the eve of the first day, every 
elector is free to paiss without paying toll, with his horse or carriage. 

The current expenses of management, and the interest of the 
company's loans being first provided for, the followiilg is the mode 
of distribution of the revenue :— first, among the shareholders, ft 
least five, and not more than ten per cent on the shares subscribed 
and paid by the company ; this interest to begin from the moment 
the bridge is open to the public. Secondly, if the tolls produce 
more than will pay a dividend of ten per cent., the Surplus is 
vested in the public funds, (three per cent, consols.) This invest- 
ment, with the compound interest, constitutes a capital which is 
left to accumulate until it produces an annual revenue equal to tl^ 
interest of ten per cent, on the sum total subscribed. Then this 
capital is divided between the shareholders, proportionally to their 
respective shares» From that time, they no longer receive any 
dividend ; the whole aiQount of the tolls received, is placed ip th^ 
public fundsi to form a new capital for paying off anjrU^ans (^ 
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charges which may still hang on the property of the bridge. 
Finally, the whole revenue of the tolls continues to accumulate 
until it yields an annual interest equal to the largest sum neces- 
sary for repairs, watching, and lighting. After this, no more tolls 
are to be received, and the bridge becomes a public and free pro- 
perty. If, before the reimbursements, the paying off the debt and 
the funding before-mentioned, can be complete, some important 
repairs of the bridge should consume more than the annual pro« 
duce of the tolls, the excess would be taken from the funds 
already accumulated. 

Here, let us remark the following clause which deserves to be 
adopted in our legislation for the construction of public works. 
When the toU$ will no longer be levied, the shareholders and their 
heirs will nevertheless continue to constitute a company, intrusted 
with the management, preservation, repairs, paving, lighting, and 
cleanliness of the bridge, by means of a directing committee^ 
subordinate to the general meetings of the shareholders. These, 
when all the current expenses are paid, from the interest of the 
capital lodged in the public funds, will have a right to divide 
among themselves, as a dividend, the remainder of the annutf 
interests 
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CHAPTER IL 

Stone Bridges. 

The territory of England and Scotland is too circum- 
scribed to allow the formation of a great niunber of 
very large rivers. Thus, in both kingdoms, the 
bridges are more remarkable for their structure and 
number than for their dimensions. Nevertheless, 
on approaching the mouth of some rivers, such as 
the Severn, the Wear, Sgc.y monuments of this kind 
may be found well worthy the attention of profes- 
sional men, for their magnitude, not less than for 
the beauty of their construction. 

The bridges of the metropolis are above all 
worthy of study. Thrown over a very large and deep 
river, subject to the great variations of the tides, 
these bridges seem to unite in their execution, all 
tlie difficulties which nature could offer to the efforts 
of the genius of men. These difficulties, at first 
imperfectly surmounted, have yielded to the pro- 
gressive efforts of art and experience. Our own 
works have offered, in this respect, many models 
which the engineers of Great Britain have had the 
wisdom to imitate. 

London Bridge, built in the twelfth century, is 
the most ancient and most defective of all those of 
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the capital*. The arches are narrow, unequal in 
span/ and rest upon masses of an enormous si^e, 
which produce^ at the rising or falling of the tide, a 
very dangerous fall. In 1756, the houses which 
had been built on this bridge, being in a ruinous 
state, were pulled down. It is about to be re- 
built, and every thing leads us to think that parlia* 
ment^U adopt the plans of the late Mr. Rennie, 
and that the execution will be confided to his son. f 

During more than six centuries, London bridge 
was the only communication on the banks of the 
Thames, between the capital and the ^ suburb, si* 
tuated on the south side, (Southwark). 

Between the years 1733 and 1750, Westminster 
bridge was erected. 

This bridge is 410 yards, two feet, in length, and forty -four feet 
wide. It cost 389)500/. stei:ling. It has thirteen large and two 
small arches. On each side of the centre arch, which is seventy- 
two feet in span, the others decrease in size successively by five 
feet. 

Westminster bridge, instead of the shops whidi 
are seen on the Pont-neuf, has over each pier a semi- 
circular niche, covered with a half dome,, with seats 



♦ It is 305 yards long, by forty-five feet wide. It has nineteen 
arches; one in the centre is more than sixty-nine feet wide. 

t The execution of this great work is now in a very forward 
state; 1825. 
Vol. I. 8 A 
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XùvCûA th^ inside ; then» a very high balustrade runs 
frcHU (xie pier to the other. Travellers have seri- 
ously asserted, that thi^ balustradei almost inaoces* 
nble, was built with a view to restrain the English 
ftttacked with that malady which lea^s them to self« 
destruction, either to escape the burden of existencei 
ex to flee from the pangs of remorse. 

BlacAfriars bridge, erected betweai 1760 and 
1769, nearly divides, into two equal parts, the vast 
ha^in of the Thames, between London and West- 
minster bridges* It is decorated with columns of 
the loùÏQ order, placed in pairs at the head of every 
pier. Like the last bridge» it is built of Portland 
«tone. It is but 366 yards, two fe^, l<»ig. The 
centre arch is 100 feet in span ; the two ccmtiguous 
arches, right and left, are ninety-three feet, one inch, 
the others decrease in the same proportion. 

The Strand bridge, begun in 1811, is about half- 
way between Blackfriars and Westminster. Since 
1816, the English have named it Waterloo 
bridge, in imitation of the French, who, in the days 
of thdr triumphs, nasked the streets and bridges 
with which they ^nbellished their capital, Austar- 
iitz, iea% Wagram, Rivoli, Maiengo, Frejus, Fon- 
tenoy, ^c. ^c. 

The Strand bridge is 413 yards in length, which 
exceeds the length of all the other bridges on the 
Thames. On the side of London, the axis of the 
edifice is prolonged by a large avenue which 
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reaches the Strand, a street parallel to the Thames, 
and so much the more important, as that fine river 
is nearly everywhere without quays. This prolon- 
gation is supported on a length of 132 yards, by 
sixteen lofty brick arches. On the Southwark 
side, the same axis is prolonged by a causeway 
which terminates at Stamford- street ; it is 416 
yards in lengthy and is supported by forty arcades 
built of brick. Thus, the total length of public 
road, supported by arches thrown over the Thames 
and by the collateral brick arches, is consequently 
961 yards — above half a mile. A high and fine 
balustrade serves as a parapet. Above each pier, 
a projection, of a square form, surrounded with 
seats, forms a balcony. It is from that spot that 
one must take a view of the Thames, the shores of 
which present a most magnificent spectacle. 

According to the method introduced and practised 
with great success by the French engineers, this 
bridge is on the same level from one end to the 
other, and the arches have all the same size*. 



* Nine arches of equal size, having each 120 feet span, are earned 
upon piers twenty feet in breadth at the surface of the water, and 
thirty feet at the base. This base rests on 320 piles, each being 
about one foot in diameter, and eighteen or twenty-one feet in 
length, (there is one pile to three feet square ;) consequently the 
waterway under the Strand bridge is 360 yards. The width of the 
bridge is proportional to its other dimensions. The carriage-way 
is twenty-eight feet wide. The foot-paths are seven feet wide, and 
arc covered with slabs of granite, the slabs being in length the 
same as the width of the path. 

2 A â 
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Their figure is borrowed from the bridge of NeuiUy. 
This disposition is simple and majestic, but it 
should be obtained without raising too high the 
line of the road that passes over the bridge. The 
celebrated engineer who built the Strand bridge 
may be censured on this point. The excessive 
height of the bridge, crushes, in part, the fine 
façade of Somerset-house, whidi looks cm the side 
of the river. The cornice of the portico which 
forms the base of that edifice, instead of uniting 
with the cornice of the bridge, is strikingly lower ; 
the efiect which results from this is contrary to 
good taste. 

On standing in the middle of the Strand, in the 
centre of the çtreet that leads to the bridge, 
instead of having a commanding view of that fine 
road, and of the parapets which crown the bridge, 
nothing is discovered but the two nearer toU houses ; 
the rest, placed on an horizontal plane, too elevated 
for the spectator, escapes to his view. It, as it has 
been projected, the street leading from the Strand 
to the bridge should be prolonged, this street, 
having a rapid ascent, would ofier the most favour- 
aWe spot, frcMn which one might have a full prospect 
of, and admire, the upper part of this edifice, and 
the continuation of the causeway to the very centre 
ofSouthwark. 

When looking àt the Strand-bridge, either from the 

Westminster, or the Blackfriars bridges, the defects 

, of which we have spoken cannot be perceived, and 
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the only thing which strikes us' is its regùlatity and 
imposing grandeur. We then pay little attention 
to those coupled columns which the ardutect has 
placed at the upper and lower head of the piers, 
to sustain the entablature, which itself seems to be 
placed there only to be supported by the columns ♦. 
All the accessories of architecture, considered as 
the patrimony of good taste, are oftentimes well 
placed in a small edifice, where there is no other 
means to shine but by the graces of their detail — 
but in vast monmrients the vain delusion of orna- 
ment vanishes, ^d the only thing which strikes the 
mind of the spectator is the magnitude of the whole, 
and the harmony of the principal masses. I appeal. 



* In reply to this oBjection, it may be said that.Blackfriars bridge 
has similar columns, and the engineer of the Strand bridge has 
'been content to follow, in this respiect, the example of hi& prede- 
cessor ; but in, the bridge of Blackiriars, the arches being less at 
the extremities than in the middle, the columns in front of the 
piers grow smaller and smaller on proceeding from the middle of 
the bridge towards either shore, which produces a most detestable 
effect. On the contrary", the columns of the Strand bridge are 
equal in size, and gain by their general harmony what the others 
lose by their disparity. Lastly, these columns sustain the balco- 
nies mentioned before as placed on each pier, and it cannot be 
strictly said that they are useless. Yet I believe that a buttress, 
flat or circular, rising above the pier to sustain the balcony, would 
have been more becoming than massy Doric pillars. I ground my 
judgment in this respect on what the architects and engineers hava 
done in this respect in the finest bridges of France. The bridge of 
Louis XVI. has columns, that of Neuilly is without them; they 
are two masterpieces, by the same hand, but the latter is much pre- 
ferred to the first. 
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for die truth of this» to those who haye seen the e<i|î- 
fices of Greece, Italy, and E^ypt, and wh(xn natwe 
has endowed with a high taste, and a mindcapaUa 
.of feeling the masculine beauty, whidi is the true 
-character of those masterpieces of a sitnide but 
^and architecture. 

The structure of the bridge we are describii^ is 
managed with great skill, the result of profound ex- 
perience^. The piers, the arches^ and abutments are 
of Cornish granite ; the balustrades and parapets 
are of granite, from Aberdeen, in Scotland, the 
grain of which is finer and whiter than that of the 
^former. The comrses of thé piers and the archer 
are composed of very large blodcs, whi<^ gives to- 
the whole the appearance of the most imposing 
building of the Romans. 

On looking upon ancient monuments, there is a 
J3ort of pleasure arising from our admiration, when, 
in our minds, we measure the large dimenâions d 
the stones or marbles with which they are composed. 



♦ In order to diminish the weight on the piers, vacant spaces 
have been leftover each, which terminate in aright line under the 
road of the bridge — wall» of brick, parallel to the bridge*s length,, 
are erected at equal distances, in these interior spaces, and covered 
T[>y slabs of .stone, which support the earth and the gravel which 
form the bed of the carriage road. 

In order to bind more closely the stones of the arches with the 
courses of the piers, care was taken, on placing every block, to ram 
it dovyn against the parts already in their place; by this means, 
when the centring on which the archeà were built was t&ken 
away, their middle point sunk iti tio paît more than one inéh ancl 
a half, ' . 
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We delight in representing to ouradve» 9. raw of 
aaen endowed with Uncommon patience and yigour, 
shaping with minute precision the«e gigantic ete- 
ment», and transporting them, by the power of their 
strength, or industry, from the bottom of the quarry 
to the summit of the edifice thus formed by thejp 
re-union. It is the fable of the Titans, illustrated by 
man struggling with nature. 

When I have visited the works of the Romans in 
I^anguedoc, I have examined the bridge built within 
a few years, against the ancient aqueduct of Gard» 
The modem work has the freshness and polish of % 
receDtly-finished edifice ; aeen alone, it might apr 
pear imposing and almost majestic, but as it is coo- 
«tructed with stcmes of a small size, it seems as if 
it were crushed by the enormous masses whidi t]^ 
]^mans laid cme upon another, two thousand yean 
ago, and which time has been unable to overthrow» 
: In^e Strand bridge, the interior of the piérg dxA 
furéhes, as well as the extrados of the arches, ar^ 
oMiposed of stones less voluminous, and not so du^ 
table as those used in the outside ; but not being ei^ 
posed to tbe corrosive action of the air, they will 
always preserve their strength and solidity. On the 
oftitrary, the other bridges of the capital, those cf 
Westminster and Blackfriars, and, above all, that of 
London, are built of a soft stone, liable to crumble 
by the action of the air ; they have already sufiëred 
prodigiously by the ravages of time. 

If, from the incalculable efiect of the revolutions 
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to which ^npires are subject, the people, of the^arfh 
should one day inquire, " Which was formerly, the 
New Phœnida, and the Western Tyre; which covered 
the ocean with her vessels?" the greater part of 
her edifices, consumed by a destructive climate, 
will no longer stand to answer with the dumb lan- 
guage of' monuments ; but the Strand bridge will 
ever exist to repeat to the most remote generations 
'•Here stood a rich, industrious, and powerfiilcity." 
The traveller, at this sight, will imagine that some 
great prince sought to signalize the end of his reign 
by many years of labour, and to imn[xortali2^ the 
glory of his actions by this imposing structwe- 
But if tradition tell him, that six years sufficed to 
begin and complete the work — if he learn that a 
mere company of merchants built this mass, worthy 
of Sesostris and the Cesars-r-he will the ipore ad- 
ïnire the nation where similar enterprises could be 
Ihe fruit of the efibrts of a few merdiants and pivate 
individuals. And, if he should then reflect on the 
t^usës of the prosperity of ^npires, he will un- 
<lerstand that such a nation must have possessed 
-wise laws, powerful institutions, and a well-pro- 
tected liberty; for these are stamped in the grandeur 
and utility of the works completed by her citizens* 
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CHAPTER III. 

Iron Bridges, 

Xhî:se are very numerous in Great Britain. It was 
in England, and in the year 1779, that the first 
bridge of this kind was constructed at Colebrook- 
dale, on the Severn. In 1796 the Sunderland bridge 
was e:fecuted, much bolder in its form and dimen- 
sions than the preceding— both are of one ardi ; the 
first is semicircular, the second very flat. The 
plates will suffice to give the reader a coitect idea 
of their construction. We shall give, besides, mi- 
nute details of the Sunderland bridge, which we 
have carefully examined — we have given likewise 
the design of the iron bridge ofVauxhall, in thfc 
west of the metropolis, the most remarkable of all 
before the erection of that which we are about to 
describe. 

Thé Southwark Bridge, built to join Soûthwark 
with the city of London, is the mark of a new epoch 
in this kind of construction — it is one of the works 
which do naost credit to Mr. Rennie, who was the 
architect. A thing which gives it a character of origi- 
nality well worthy ouç notice, is the employment of 
cast-iron, in large plates, made in the usual shape 
pf voussoirs, and giving a^èat solidity by their 
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resistance to the pressure, that is to say, in the most 
advantageous manner, according to the nature of 
cast-iron. In fact, in the construction of all the other 
iron bridges open ribs were used, which no doubt 
gave a great lightness to the system, but could not 
unite the same degree of strength and durability» 

This bridge bas. only three arches. The span of the middle 
fùch IS 249 feet ; that of the two lateral arches Is ^15 feet; the 
width of the piers is tweiity-four feet ; the total length of the brid|e 
is %$6 yards, of which 832 yards are allowed for the water«way^ 

Although the Southwark bridge is not more than 
half the length of that of the Strand, it presented ne- 
vertheless, greater difficulties in the execution ; first, 
for that very reason that it is hot so long by half as 
the Strand bridge^ the stream, whether the tide risœ 
or fall^ is much more rapid iinder its arches than 
under those of the latter — the depth of the water is 
ip-eater in the ratio of thirteen to eight*, and the 
piers have consequently à greater power to sustain 
from the water: moreover, the arches having less 
elevation arid a wider span (the middle arch is just 
double the arches of the Strand bridge), their pres- 
sure against thé butments is much greater, and tends 
much more to separate them, aiid to force them in 
ihe shore, but all these obstacles have been dveï- 
come with uncommon ability. 

. foreqçeing that by tlie:«uççç8»¥e itppfo?em6Qt;t pf Ûu^ '^halacs, 

'*At low water it is thirteen feet deeb Under the SouthwArk 
Widgc, and eight feet uildëf the Strand*. ^ 
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-ihê béil of ^is liter might btcome deeper under thèSontiiWâfk 
brtcige, Mr. ReRiiie directed that the ûm coupée of the f^^te 
-should èe laid ilearly ten feet belaw it» actual bed ; tbir fevndftiiMi 
rîses like the steps of a pyramid^ having th)rfy-stx feet width at tiie 
-^ése, iM twenty<^iburfeetat the point wh^re the vetticalpartofihe 
pi^r eommences. It rests upon ten rows of piles» 

At highiideè the lowest point where it was neeessaiy ta Iny 
the first course of the foundation^ was thirty-six feet beneath the 
level of the watery hence resulted an enormous pressure against^ 
dam which surrounded ihe space reserved for the pier, and jcon- 
sequontly great titrations took place, in spite o( the great care that 
;had been taken in the construction of this dam: it hud been 
formed by means of three rows of pile», representing three oblong 
'OOtagons, one m another, the width of the inndeone was sixty feel, 
th^ length nearly double that. 'Die thickness of the dam did not 
exceed six feet. ■ ■ ^ 

The piles were from thirteen to ft^mteen inches square^ aiid fifty 
feH in leitgth- — ^namely» fiAéen feet dght inches sunk in the gmund, 
ftotû twenty-six to twenty-eight feet for high tides> and eight or 
«ix feet above high water* When the water allowed it, travei'ses 
•^cre fixed inside ttie dam ^ having sixty feet in lengthy anci pressitig 
at each end against longitudinal timbers, which by this melin» sap*» 
^ported thç rows of piles, against the pressure pf the ftuid. Within 
tbe^dam, around the space left for the pier, a range of planks has 
been driven, from six inches to eight inches in width, joined 
close together, but without nails or grooves — they are intended to 
f)revéht that arty small Stream of water should make its way be^ 
'iween the piles, and thus wash away part of thé ground in which 
•^se piles j&ge driven. . Th6 abutmenls on shpre have tl^ir 
' pjles at the distance of three feet foui| inches from each other ; they 
.are covered with a strong frame of timber ^.planked over* Below 
the dams, sixteen or eighteen isolated piles were driven, as a defence 
against the crafts, which navigated the jiver during the ' works. 
ThéSé piles^ or stakes, and all those of the dams, have ^ince been 
~ditiwii ^ ^ At first th^ t^iPes were driven at equal intervals, so as 
•tt>ittftrikâ\fieure!(iEthieth»e 1^ âJUjberi^s^spth^r pU^ 
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Were drii«a with force in those intervals, so as to close lûiem; and 
(ben were the.three rows formed, and the space between them filled 
with gravelly earth. A steam engine, 6n the plan of Wa(;t and Boni* 
ton, of fourteen-horse power, was placed on the left bank of the 
Thames, to give movement to the pistons of several pumps esta- 
blished within the dam ; the alternate movement being transmitted 
by means of scaffoldings, reaching from the shore to the piles. 

To build the abutments on the shore, a dam was constructed in 
front of them ;they were drained, and afterwards' the ground was 
prepared, to which was given a sloping direction of two on fifteen, 
towards the middle of the river — ^the piles of the abutments were 
driven perpendicularly to this inclination. On the wooden flooring 
supported by the piles, like that of the piers, they laid the first 
.courses in Portland stones, each course being on a plane more and 
more inclined towards the middle of the river, and the stones being 
kept fast to one another by dice, which prevented their slipping 
towards the river, by the sole power of their weight; thus, the plane 
of the last of upper course was exactly perpendicular to the spring- 
ing of the arch, and therefore more capable of resisting the pressure 
of the first rib. The total width of each abutment is eighty feet A 
passage has been made through them ; it is vaulted in a semi-circu- 
lar form. 

Structure of the Arches. — Each ardi is composed 
of eight ribs ; these ribs are all alike, and of the 
same dimensions ; they are flat, vertical, and have 
SL perpendicular direction towards the water. Each 
rib presents two distinct parts ; the first is massive, 
and forms the lower contour of the centre ; the se- 
cond, which goes fi^om the centre to the platform of 
the bridge, and which the French call tympan, is 
open. 

The iron voussoirs are only two inches and three- 
quarters in thickness, thus, the eight ribs ar^ equiva- 
lent to a massive centre of fourteen inches in thick- 
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ness, which is not too much to sustain a bridge 
fifty féet and a half wide. 

That which gives strength to the voussoirs is 
their having a rim neariy four inches high; by this 
iDieans they present a greater surface of joints to bear 
a vertical pressure; and, above all, a much greater 
solidity to resist any lateral shock. Finally, the al- 
teration which the voussoirs may undergo through 
the variations of temperature can have no other efiect 
than to augment or diminish a little the curve of the 
arch ; but it appears impossible that it could break 
masses of iron so large and so judiciously arranged. 
It must be observed that these vomsoirs have their la- 
teral joints niuch larger ni the spring of the arch than 
at the key; thus the lowest, upon which all the 
others bear, is eight feet in width, whilst that which 
forms the key is only six feet The voussoirs com- 
posing the same rib are not in immediate contact^ — 
in this, Mr. Rennie has disregarded the usual prac- 
tice, in a way well worth your notice. Transversal 
plates of iron of the same breadth and thickness as 
the voussoirs, which they isolate from each other, 
traverse at right angles all the ribs ; these plates 
are as many in number as there are joints between 
the vomsoirs of each rib ; there are, moreover, two 
of these plates at the junction of the lowest voussoirs 
with the piers or abutments which carry the arch. 

Such is the ingenious structure of the centre which supports 
both the tympan and the bridge road. The tympan is composed, 
as we have already observed, of open ribs, Testing verticaHy upon 
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Ike solid ribs justdetcribed^^thc oigitside ribs of the tampan pr^ 
s^nt the figures of iozenges» yrhich dimioish in siase as they ap- 
proach the key of the arch ; these lozenges are contiguous with 
each other^ and joined at the extrenoities of their smaller diagonals, 
which diagonals form altogether part of a polygon, or rather a seg- 
ment of a circle, which divides into two equal parti the space com* 
prised between die centre and the platform. As we have remarked, 
the lofcen^ diminish in sise in approaching the key of thearch ; the 
sise of Ûke iron pieces which form their sides diminish in the same 
proportion ; the lower summits or point of the lozenges rest upon 
the centre, their upper summits support the bridge-road. The 
iddes, nearly vertical, of the pieces composing the ribs, are joined 
with screw-bolts, passing through the rims raised on the outside, 
and which» in those places, are strengthened by a greater thickness, 
(rm^ort$ quarrés*) By this means there are two lozenges and 
four half-lozenges in each separate piece ; the sides of these pieces 
are cast at once. The two pieces, next to the piers and abutments, 
present only one lozenge and two half ones ; wiûiout this precau- 
tion they would have been too heavy, on account of their size, 
which would have rendered it difficult to move and place them, 
without running the danger of breaking them. 

The lower siunmits of the lozenges are, as may be seen from tl^e 
plate, connected together by an arc, which follows the contour of 
the extrados of the votiBSoirs ; their upper summits are connected 
in the same manner by an arc following the contour of the bridge 
road ; thus the space comprised between the road and the voussoirs 
is divided into four distipct series of triangles*- the first have their 
base resting upon the voussoirs ; the second and thud have theirs 
above and below the intermediate arc which, as it has been ob- ^ 
served, divides the tympany the fourth have their bases under the 
contour of the bridge-road. 

The part of the ribs, upon which the bases of the 
first series of triangles are resting, is made to fit in 
a groove, in the eictrados of the vwssoirs. Screw- 
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bolts run through the bases and the vomsoirs. 
Besides this, the upper pieces are provided with 
dove-tails, which are received into spaces of sipai- 
lar form, hollowed out in the vomsom ; the spaw 
which is hollow, is larger than the part which it is 
to receive ; but the vacuum is filled up by two itbn 
wedges, which give to the whole assemblage à 
great firmness and solidity. 

The upper side of the open ribs is joined with 
the timbers, placed length-ways in the bridge-road, 
by means of screw-bolts running through nuts- 
made in the side of the rib, to give it additional 
strength*. 

Weight of the materials of half the middle arch of the 
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No. 


Vonmoln. 


Biagoaab. 


TntcnM. 8t.And.CroM. 


Lums^ 


Tom. 


1. 


62.18 


2.U 


11, 


9.1Q 


26.4 


112.3 


2. 


60.9 


2.12 


10.13 


8.15 


20.3 


102.12 


3. 


54.15 


2.13 


10.2 


8.2 


32.16 


108.08 


4. 


51.3 


2.11 


' 9.17 


» 


24.5 


87.16 


5. . 


50.17 


2.13 


9.15 


99 . 


32.14 


95.19 


6. 


51.2 


2.13 


9.15 


» • 


24.15 


88.05 


7. 


25.12 


2.1 


»> 


Together 


20.7 


48.11 




643.11 



* Messrs. Walker, of Rotherara, cast the large and fine masses 
which support the arches of this bridge. The price of casting, 
transport, and putting up, was 18/. per ton. It was likewise at 
Rotheram, in Yorkshire, that the parts for the bridges of Sunder*- 
land on the Wear, of Yarmouth on the Tees, and of Staines on the 
Thames» were cast. 
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Tom. 

Plates that cover the bridge under the floor of the road 152.0 
CoriiJCQs and paling . . • . • . . • 77-^ 

Road and pavement . £50. 

Plates resting upon the piers and on the ha 

piers on shore • . . • 
Total weight of iron in the three arches . . • 55S4. 
Weight of a half pier . . ... • 11000. 



half) 

}. 13. 
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CHAPTER IV. 

Sîtspension Bridges, Landing-Piers^ and Aqueducts. 

EcnioiPEANs were pireceded by Asiatics in the 
«rection of suspension bridges, whether by cables 
cf vegetable substances, or iron diains. In China, 
«nd in Hiibet, the natives of the west have admired 
those boH constructions which embellish the nar- 
ratives of their travels. Thus we have been told 
by them, that one of the largest works of this kind, 
the bridge of Chuka, thrown over the Jampoo, has 
existed from time immemorial. But in this species 
of works, as well as in several other branches of 
hinnan industry, the eastern nations, after having, 
even in the earliest times, made astonishing pro- 
gress, stepped all at once in their march. Thus, the 
inhabitants of Thibet and China erected such sus- 
pension bridges as would allow a man with a 
burden, or even beasts of burden, to pass the 
largest rivers ; but they never conceived the idea of 
a bridge upon which horses drawing carriages could 
pass with security ; this great step was reserved for 
the nations of Europe. 

In a country where all the forms of nature seem 
proportioned to the grandeur of the continent 
¥^ich they characterize,— in North America*, — the 

* The same want was felt in the other parts of the continent 
Vol. I. SB 
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inhabitants were compelled to throw bridges over 
the largest rivers known, and across precipices not 
less considerable; to obtain dûs end, they were 
under the necessity of finding some method easy 
and little expensive. Suspension bridges appeared 
to them to uAite this doul^e advantage; the^ 
therefore attempted to ereét one suffidelitly stroag 
to carry horses and carriages; this bold attempt 
Wa$ crowned with complète success. Now may^ be 
seen, above the cataracts of SckuylkiU, a bddge bus^ 
peoded in the air, from three points of support oidy; 
and oa a length of above 100 yards. Again^ ano- 
ther bridge, supported by four points» and b^ng 
ld8 yards lottg, may be seen ; and a third, in the 
state of Massachusetts, sustained by two poiAts 
of support oply^ at a distance of ei^ty^one yardi 
from each other^ has been thrown over the Merri- 
mack, which exceeds, by a great deal, the span cf 
stone bridges, executed with ail the perfection of 
whi(^ modem «.rt is capable* 

From North America, this noble apj^cation cf 
art was soon transferred and naturalized in Surope *. 

to which this country belongs. Robertson tells us, in his History 
of America, that the Peruvians, forming very strong cables t^ith 
twisted willow, stretched them across fivers, and jdned theili 
together, by interweaving them with small cords, sufficiently close 
to each other to form a compact tissue, which they used as a 
toad» But these roads were bent like the Cables, and consequently 
tery incotivcnieât in thelf «ecêift. 

* For a long time Europeans have had an idea of suspension 
bridges, as may be seen in the bridges described in the work that 
t^austus Yerentîtts publislied in 1525, 
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It was just, that it shoidd be first adopted on our 
continent, by the nation who had surpassed others 
in the execution of those great works, in which iron 
is the principal element. 

Eighty years ago, the English thréW over the 
Tees, at Winch, near Durham, a bridge of iron- 
wire, which served for foot-passengers. In the 
present century, by means of chains placed close to 
each other, carrying cross-beams and planks laid . 
longitudinally, they haVe constructed bridges, over 
which workmen might pass with loaded wheel- 
barrows. Such were the bridges established on 
iron-chains, and thrown from one eminence to 
another, for the purpose of carrying away the earth 
which they had to remove, in order to disengage the 
blocks of marble which were then blown up with 
gun-powder, and employed afterwards to form the 
great Breakwater at Plymouth. These works, which 
I first made known on the continent, as well as the 
essays df Captain Brown, were executed in the 
south of England, as early as 1816, and even 
before. Towards the end of 1816, the Scotdi in- 
troduced the use of suspension bridges into their 
country, but without extending them, at first, to the 
passage of horses and carriages. The construc- 
tions of this kind, due to Scottish engineers, have 
this in cotnmon, that iron wires are employed in lieu 
of cables of suspension ; but they differ much as to 
the manner in which the floors are suspended. 

To simplify the descriptions, we will call ampen- 
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soiresy (suspending rods,) the pîeœs of iron employ- 
ed for this suspensicHi. There are bridges of which 
the suspending rods are directed obliquely from 
eadi support or point of suspension, to tiie platform 
of the floor. This last syst^n, proposed by M. 
Poyet, in France, more than thirty years ago, is the 
least advantageous, and cannot be sufficient for 
bridges of large dimensions. The suspenders ver- 
tically directed from the cables of suspensicm to 
the floor, are, in every respect, preferable, as has 
been demonstrated by experience. 

Mr. Stevenson*, a Scotch engineer, whom we 

'* Mr. Stevenson, la aa excellent account ofsuspension bridges in 
Scotland, mentions those which have been constructed since I8I6. 
It was in that year that the bridge of Galashiel was erected for 40/. 
only, although the length was equal to 112 feet; it is suspended 
from iron wires of very small diameter. 

The King's Meadow bridge was constructed in I8I6, on the 
Tweed, near Peebles, for the sum of I60/. Its length is 1 10 feet, and 
its breadth four feet. Tubes of cast-iron (a) buried in the soil, sepa- 
rated from one another by a space equal to the width of the bridge, 
serve to support the suspending wires, about three-tenths of an 
inch in diameter. The suspending wires of the flooring, which 
are oblique, instead of being vertical, are use in number, and 
attached to an iron bar (6) inserted vertically in each tube. The 
road-way is formed with frames of wrought iron, covered over 
with deal boards, six inches in width, and one inch and a half 
thick. On each side of the bridge, chains serving as braces (c) 
are fixed by one end, into a masonry laid under ground, and by 

(a) Height of the tubes, mne feet; thickness, three-quarters of 
an inch. 

(6) Height of the bars ten feet ; their square jtwo inches and a half. 

(c) Diameter of the iron braces or wards, three-quarters of an inch ; 
lensfth (^the links, five feet. 
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have frequent occasion to quote, is the author of a 
project for suspension bridges, remarkable for the 
happy originality of many of its parts. 

the other, qn the iron bars inserted in the tubes. Finally, nume- 
rous screw-bolts serve to tighten and set up the suspension- wires 
the road- way and the braces, 

Di^hurgh bridges ; they are thrown eighteen feet above the 
surface of the low water of a toirent, between two supports at 2^0 
feet distance from each other. Notwithstanding this great extent, 
the first bridge, ei^ected in 1 817^ was supported by oblique or dia- 
gonal suspension-chains. When people passsed it, the mere act 
of walking produced considerable vibrations. During the winter 
of 1818, a very high wind, which gave to the road- way a strong 
undulating motion, at last tore it away, after having broken the 
suspension-chains. 

A new bridge was built; perpendicular suspend ing-rods (a) were 
added, as well as under-chains going from one abutment to the 
other, under the beams of the road -way (6). On each side, a dia- 
gonal trellis, firmly joi;ied, forms a parapet. It prevents the 
bridge experiencing those vertical undulations like those of the 
sea, and which had so much contributed to the rupture of the first 
bridge. These various additions made the expenses amount to 
720^, which had only amounted to 500/. in the erection of the first. 

Two suspension-chains (c) are established on each side of the 
bridge, in a horizontal position relatively to each other, and touch, 
in the middle, the top of the parapet ; they are fastened upon the 
head of the wooden vertical pillars (rf). The two pillars, placed 

(a) The perpendicular suspending-rods are half an inch in diameter. 
They have at the top, a cross head, by which they are kept between the 
oval links of the suspension-chain. At the lower end they pass throagk 
the side-beams of the flooring, under which they are screwed. 

(5) These chains are neariy one inch in diameter. 

(c) The suspension-chains are one inch and five-twelfths in diameter. 
The length of the bars composing them is ten feet. There is an eyo 
at each extremity of the bar. An oval ring, nine inches in lengUi, 
passes through the eyes of two contiguous bars. 

{d) These pillars are twenty-eight feet above the level of the road- 
way. The space between them, forming the approach to the bridge, is 
ahse feet^ 
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Iq this plan, the suspentioH chains, which it would bo be^er i9 
call supportiog-cbainsy are under the flooring ; they support it by 
means of vertical rods of cast iron, kept iu their respective dis* 
tances by small arches of the same metal, placed in a horizontal 
line under the flooring. This flooring is composed of a platform 
of cast iron, upon which is laid a layer of stones, broken small, to 
prevent the pernicious effects of the vibrations of a wooden 
platform. The chains pass over each abutment, descend behind 
it, and terminate in the masonry, in a place at all times accessible, 
by means of a subterraneous passage. The lower extremity of the 
chains has a head which rests against the base of a conical tube of 
cast iron through which the chain passes. Thb tube, strongly 
imbedded in the masonry, keeps the chain perfectly secure. Mr. 
Stevenson thinks, that bridges, not exceeding 200 feet in space, 
should alone be executed upon this system. 

The Americans commenced their constructions 
about the end of the last century. As early as 
1818, Mr. Telford proposed to ccMistruct a bridge 
of suspension over the Mersey, at the place where 
the Duke of Bridgewater*s canal communicates with 
that river ; à situation^ as the reader wiU see, well 



at each extremity of the bridge, are connected by braces farming 
a croix de Saint André, and by transom-beams upon which the 
suspension* chains rest. Each pair of chaina are at twelve feet 
distance from each other, when passing over the pillars, and only 
at four feet and a half towards the middle of the bridge. They 
have, therefore, by means of the suspending rods, an oblique power, 
both in the horizontal and vertical directions ; a circumstance 
which must prevent the bridge from having an horizontal oscilla- 
tory motion. 

The structure of the flooring is simple ; two fir beams are con- 
necte4 to each other with cross-pieces of timber mortised into them, 
which carry boards, bçtween which «mall openings ar« Itft ta )ft 
off the moisture in bad weather. 
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ii4aptdd for ^ outlet of a grett oomm^rce. This 
bridge was to have only four supports, and to be 
composed of three arches, having respectively 500 
feet, 1000 feet, and 500 feet in span ; making a 
total length of 8000 feet The me, and I may say 
the audacity, of this project, frightened the capital^ 
ists to whom it was proposed ; but it had, at least, 
the advantage of drawing public attenticm to this 
new species of constructions. It caused a number of 
experiments to be made on the strength of iront 
and on its utility whrai employed for suspension 
bridges. These experiments have been published 
by Mr. Barlow, prcrfessor of mathematics at the 
mUitary college at Woolwich, in the usefUl treatuio 
written by this learned man, on the strength of 
wood and iron. 

In 1818, Mr. Telford, to whom had been intrustad 
the construction of the road leading from London 
to Ireland, through Wales, had presented the plw 
of a suspension-bridge, to cross the wm of the SM 
which separates England from the Isle (^ Anglesea, 
called the Menai Straits. This time, his jdan wa^ 
accepted. Its execution is far advanced, but as 
yet nothing has been dcme eonoerning the susp^- 
sion part, properly speaking. 

Captain Brown has the honour of having erected, 
in Great Britain, the first bridge of suspension for 
heavy vehicles. By persevering experiments, during 
the space of ten y ears j, in order to employ iron 
instea4.of fopes in the ms^qg pf ^e^^hip^' standing 
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rigging, — ^to substitute iron chains cm board vessels 
for hemp cables, Captain Brown must necessarily 
have acquired a great experience on the strength of 
these chains ; being besides as ingenious as perse- 
vering, he re-united, in his own person, all that could 
promise a fortunate issue to his undertaking. He 
began by coilstructing, in his own iron-cable manu- 
factory, at the Isle of Dogs, near London, the model 
of an arch of 100 feet in span. I have myself gone 
over it in a carriage, with its able constructor, 
before he applied this invention to still bolder 
worics. This first trial having proved satisfactory, 
it served him to regulate the proportions of the iron 
parts of the bridge which he was about to suspend 
over the Tweed, near Kelso, — ^an enterprise which 
he executed, with complete success, in less than one 
year, (from' August 1819, to July 1820).— See plate. 
This bridge unites lightness with solidity ; several 
vdiicles may pass it at the same time without its 
structure being endangered by it. The oscillations 
are very inconsiderable, and the vibrations, although 
perceivable, produce no inconvenience. It is 300 
feet in length, by eighteen feet in width ; it has a 
carriage-road in the middle. 

The masonry of the two high piers, which serve to support the 
chains of suspension, as well as all the iron and timber employed 
in this great work, cost only 5000/. But, since the completion of 
this monument of public utility, the company to whom it belongs 
made Captain Brown a present of 1000 guineas — a present richly 
merited ; for this generous inventor, who was actuated solely by a 
desire to exhibit a fine and grand example of his new con* 
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structionsy had only demanded a sum adequate to cover his ex- 
penses, thus making a sacrifice of the just compensation due to 
his invention and exertions. 

We will now describe minutely the structure of this suspension 
bridge. The road-way is twenty-seven feet above the level of the 
low water in summer. Instead of being on a level horizontal 
line, the road presents a gentle rise towards the middle» which is 
two feet higher than the extremities. If, by the efect of the 
heavy burdens carried upon the bridge, the chains and suspending 
rods should be lengthened a little, the flooring, in sinking, will only 
approach more and more to a level line. 

There arc twelve suspension-chains, arranged in pairs, and dis- 
posed as in fig. 1, (see plate.) These chains, and all the other 
iron works were cast or wrought in Wales, at the manufactory of 
Samuel Brown and Co., where they make chain cables with a very 
soft and tenacious iron, such as suspension bridges require. 

The diameter of the iron of the chains is two inches ; the links 
are composed of bars fifteen feet long, terminated with an eye at 
each end. (See ptate, fig. A. B. C.) Two short flat links are applied 
on each side of the two contiguous bars ; and bolts, well riveted, 
traverse respectively the two links as well as the eye of a bar. 

In figure A may be seen a vertical suspending-rod ; it has one 

inch in diameter ; it passes through a sort of cap, which Captain 

Brown calls a saddle-piece ; the bolts sure cylindrical, having for 

. their base an ellipsis, of which both axes are respectively two 

inches, and 2|^ inches. 

The disposition of the three chains, which are almost in a perpen- 
dicular direction with each other, is such, that the equidistant sus- 
pending-rpds are fastened to the chains in the following order— first, 
to the upper ; secondly, to the middle ; thirdly, to the lower. The 
hains which cori*espond with each other, right and left of the bridge, . 
have their joints so placed that the suspending-rods correspond 
likewise perfectly ; thus, in a plan parallel to the length of the 
bridge, such as fig. 1, the suspenders and the chains are four and 
four, represented in a vertical projection, by the same line?- 
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It follows, from this, that four suspending^rods s^rve to suspend 
tack of the beaan of the roadway ^* 

The dbposition here described has great advantages. When o^e 
INT several considerable weights pass over the bridge, the floor, by 
its flexibility, most alter its form, in proportion as the iveight 
advances ; it must yield more or less under it, and rise in the in- 
termediate part, on the side of each abutment. These light move- 
ments take place without injuring the solidity of the whole edifice, 
because the only alteration it occasions in the appearance of the 
bridge, is in the angles of the polygon, formed by the bars which 
-compose each of the suspension^chains. AU the parts yield in 
]^ropoition to the power which acts upon them, but without sus- 
taining a distortion capable of endangering the whole system. 

The lower end of the susp^ding-rods traverses a longitudiiial 
piece of iron, on the extremity of which the beams of the floor 
rest, and under which the rod is riveted with a very strong pin. 
These beams are flfteen inches thick vertically, and seven inches 
wide. They are covered over with jointed planks one foot wi4«t, 
by 3-^ inches thick, fig. F. 

In place of a parapet, Captain Brown has adopted an iron raiU 
ing, the lozenges of which are six inches a side. In order to render 
the passif of thi» bridge perfectly secure to foot-passengers and 
horsemen, this railing is five feet high* 

We will now return to the chains ; their length is necessurily 
more considerable between the points of support than the span <|f 
the bridge» between the abutments. The distance between th^ 
points of support is 437 feet, although the distance betwcien the 
abutments is only 360 feet. The angle formed by the direction ef 
the chains with the vertical line, from the points of suspension» i» 
equal to seventy*eight degrees. The weight of each chain witk 



* The longitudinal distance of the consecutive bars belonging to 
different chains is only ûve feet ; that of the bars proceeding from 
the same chain is fifteen feet. 
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11m suipendiag rods, the boltt, links, ^c, is about pOOlbs. Tlie 
twelve ohuBs and ali the iron in the bridge weighs 13,0001b8. 

One of the most advantageous things in Captain Brown's system 
is, thai all the parts of the chains of the suspension, suspendingrods, 
and the flooring, may be undone separately, or changed, if occasion 
require, without scaffolding, or interrupting the passage tit car» 
liages or foot-passengers. Fig. V* represents, in half length, the 
apparatus used to change a bar in a chain of suspension. Fig. 6 
represents some details about the joining of the pieces together, as 
explained in Captain Brown's patent. 

We have now to explain the system of masonry employed to sus* 
tain the bridge ; it is the work of Mr. J. Rennle. On the English 
lide, the pier that supports the chains is backed against the steep 
lock which borders the river, and rests upon it; it is not much more 
than tw«ity feet high ; its other dimensions are the same as those 
of the isolated pier*. On the other side the road passes through 
the latter t, but it turns off, to follow a course parallel to the river, 
in front of the first. 

The pairs of chains run in the masonry of the piers, through 
openings which are two feet, one above another. They run on 
rollers t, the axle-trees of which rest on masses of iron, imbedded 
in the masonry» In this part, all the chains, instead of being 
formed with bars, fifteen feet long, are composed of very short 



* The isolated pier is sixty feet high. Its form is that of an 
Egyptian Pylon, that is to say, a vast trunk of a pyramid; 
it is seventeen feet and a .half in thickness, ipeasured in th? 
longitudinal direction of the bridge ; it is thirty-six feet wide at half 
its height ; in its lower part, or sub-basement, the pier is square, 
to a height of about lei^ feet; ab^ve this i| slopes otf about a twelMt 
part. 

t The arched gate-way under this pier is twelve feet wide and 
seventeen feethigh« 

I On tippler» which is on the English Mae, instead ofroll«:^ 
plates of cast iron are imbedded in the masonry. 
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links, similar to those of the chain of a watch ; this form 
permits them to run over the rollers smoothly and without being 
distorted. 

One of the most difficult things in the building of suspension 
bridges, is the fixing the extremity of the chains on the final points 
of support. The strain on the chains being very considerable, it is 
necessary to find means capable of resisting the most powerful 
efforts. After going through the masonry of the pier, each 
chain descends to the ground : in this last part, the chain is 
again formed of long bars, joined by bolts and double links, like 
that on which the bridge is suspended ; they go twenty-four feet 
under ground; there they pass through enormous masses of cast 
iron*, of a square form, under which they are held by strràg 
iron bolts of an oval form ; these masses of iron are loaded with 
stone and earth, up to the level of the road. Thus to make the 
chains give way, the stones and earth resting upon these metallic 
masses, to a depth of twenty*four feet, must be torn from the 
ground around them; a thing utterly impossible. 

On the English side, the large masses of iron, serving to hold 
fast the ends of the chains, instead of being buried in the ground, 
as on the Scottish side, arc above the level of the foundations of the 
pier. They are in a situation nearly vertical, which corresponds 
with the strain of the chains. A horizontal arch, the stones of 
which are imbedded into the rock, serves to keep the iron plates 
in their proper position. 

, After Captain Brown and Mr. Telford, Mr. 
Brunei is the next who conâtructed suspension 
Wdges. He has disposed the parts with that 
equal^ssof ingenuity and perfecticHi winch charac- 



* Tt?se masses are six feet long and five feet wide ; they are 
dififereri^^ thick in the middle, and only two inches and a half on 
the saii(5. 
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terizes all his works. In 1823 he had cast, at Shef- 
field, the iron pieces designed for two bridges in 
the Isle of Bourbon. It was necessary that both 
i^ould be sufficiently powerful to ]:esist the storms 
which tear up trees by the roots, and swallow xxç 
vessels, by gusts of wind, which act with extracar- 
dinary force, not cmly in a horizontal but in a verti- 
cal direction, and, by turns, upwards and down- 
wards. Mr, Brunei obtained a proper resistance 
(see plate) by employing a double system of chains 
— first, the usual upper chains ; secondly, lower and 
inverted chains, united to the road- way of the bridge 
by vertical rods, which are, properly speaking, the 
suspending bars of the inverted chains. In order to 
give firmness to the road of the bridge, horizontally 
with the stream, the lower chains, instead of beipg 
on a parallel plane with : the upper ones, divei^ 
firom them near the points of support, as is clearly 
shewn in fig. 2. 

. This bridge, of which we give the plan, has two 
arches ; the other has only one, equal in span to the 
two of the first ; the latter bridge must be consi- 
dered, as to the structure, as a simplification of the 
first, without any material alterations. 

To describe this bridge witii order, we shall notice, 6rst, the 
pier and bench which surmount it. Secondly, the abutments 
and benches which surmount thera. Thirdly, the form of, and mode 
of attaching^ the chains of suspension, and of the inverted ones. 
Fourthly, the road-way and suspending rods. We will first re- 
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k, Oli tfcebortfntftldtsteoceiDeasiired froBdwmiddte of the 
two aicbcs bridge to the support of each alNtfnient, is 132 feet; the 
^Mui of each arch, between the middle per and the abutmentSy is 
122 feet 

1st Of the Pier ènâtheiench on its summit.'-Fig, C. repre- 
lents in fiin the phm of the pier, for half its length, and the base of 
tl» teneh nUch it carries. The elevation of the same pier is snl- 
ileieotly detailed in fig. 1. The longitudhial délation, and half the 
transversal elevation of the bench are represented in full by the figs. 
Ay B. This bench is formed, in the middle and on each side of 
the bridge, of two oblique pieces, wider apart at the foot; the pieces 
at the sides are connected with those of the middle ; first, at top, by 
s single traverse ; secondly, about the middles, by ttiro transverse 
pieces, above which are St Andrew's crosses, formed by diagonal 
braces of wrought iron. The crosses consolidate the upper part 
of the system, without interfering at all with the double gate-way 
below, reserved for the passage of carriages and foot-passengers. 
The construction of this bench is an excellent combination of 
braces of wrought iron, and supports of cast iron, which have the 
advantage of uniting economy, lightness, and solidity. 

2nd. 0/ the Abutmenh and their benches.'-^The masonry of 
each of these includes,— a subterraneous passage which is tra^ 
versed by the inverted chains^and a narrow arch, through 
which the suspension chain passes, and at the foot of which i$ 
Its point of support. (See ûg. 1.) Above each pier is a small 
bench of cast iron, composed of two vertical- posts, or muntins, 
two diagonal supports, an open frame* resting on the pier, and 
a horizontal traverse which connects the tops of the two posts. 

3d* Of the form and mode of attaching the chains of suspension 



* Solid bolts unite th^ sides of the frame*work with the tàsmmtff 
which they penetrate to a great depth. 
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ami thé inverted ehahiSk The chains of suspcBMdn have their re* 
ipective point» of support at 24 feet t\ ahove the masonry of the 
middle pier, and at five feet above that of the abutments. 

The chains pass right and left of the suspending rods in the mid- 
«He and on the sides of the bridge; there are, therefore» slit paiM 
t)f suspension chains : thej are composed^ first, of à series of long 
links, having their sides parallel to each other^ standing veftieallyi 
and rounded at each extremity ; these links are almost in contftct 
vritb each other* and. Of short links of similar fortn, placed right 
and left, at each extremity of the long links» so that a bolttravenei 
at the same time, the demi-^circular end of a large» and of two small 
links ♦. But, tnorèover, eaéh bolt serves at once for the tivo sus* 
pennon chains of each pair. One of these bolts passes likewise 
through the eye of a suspension tod, of which it is thus the upper 
support t* There is one rod to every long link. 

Towards the benches, and at every fourth link» the. bolts are 
m!^ of three pieces 5 two demi-circular ones, and the third fh^ 
in the shape of a wedge. By means of this wedge» whidi may b^ 
replaced by another, either thicker or smaller, the suspension 
chain may be lengthened or shortened when necessary. 

In the plan of fig. 1. are seen a horieontal line, and joints in the 
Middle of the stispoiding rods; it is an Ifon bar, passing through 
the four first rods of each arch ; it runs through a ring, which 
itself passes through the eyes of each of the two parts of whidf 
these rods are composed. 

The structure of the inverted chains is not the same as that of 
^ chains of suspension. These last are formed of long links» 
which present in reidity two ranges of iron bars ; the others havt 



* The iron of the long links is round; its diameter is If inches, 
the Hnks are 41-^ feet long; the iron of the short links is square ; 
it is If inches square ; the diameter of the bolts is two inches. 

t The distance between the points where the suspending . rods 
are attached» measured on the chains» is ûye feet. 
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only a slogle range *, having a circular eye at each éztrerâi^, 
and joined end to end between plates having three holes pierced in 
them. (See ûg. H. and H.H.) 

F'lgi K. shews the manner in which two ba» of the inverted chains 
and one of the lower suspension rods are joined together f. Frobi 
this figure it will be seen that two flat links pierced with three 
holes, to receive three bolts, belong respectively to two contiguous 
bars of the inverted chain, and to the lower rod between them» The 
Hpper part of this suspending rod goes through the corre^ponditig 
beam, close to one of the upper rods, and is fastened by a sa^w 
on its head. The last bar of the inverted chain, towards the mid- 
dle- of the river, is double, and goes through the whole thickness 
of the masonry of tlie pier, and in coming out it is set in a large 
plate of cast iron ; thus a great part of the pior has to support the 
great strain or tensions which the inverted chains must experience 
during storms, and when the wind blows upwards. The same 
system is used to attach the other extremity of the inverted chains 
on the abutments. 

One of the most ingenious dispositions in this is, I think, the sus- 
pension of the chains on the top of the great bench, on the pier of 
the bridge. Let us suppose, fig. 6, small swinging frames of iron, 
having the form of a rectangle, two sides of which are vertical, and 
two horizontal. There is one frame or rectangle to each chain ; 
the upper horizontal side, which is as the pivot upon which the 
frame swings, is fixed at both ends into a jointing at the summit 
of the bench, in the plan of a chain of suspension, and the lower 
horizontal side serves at once as a support and a boltt to the two 
highest links of the suspension and the ward chains. 

By this disposition, when burdens pass on one part of the bridge, 

♦ Diameter of these bars one inch ■^. 
t The lower suspension rods are one inch -^ in diameter. 
I The diameter of the side acting as à pivot, and of the other 
acting as a bolt, is t%vo inches and a half. 
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aod occasiofi theisuspeiisioii chaio84o givei^ay mor» towards (me 
^vl than. Ùi&^ othfir, ekber towards* the pier or tow|ti>ds the abut- 
ments» the litdeipossible oscillation of thej rectangles, on which tbe 
Chain» aore svsficnded^ causes them to yield slightly to the e^rts 
produced by the movement of the burden; Ais4ng«nou» mean» 
prey^ts.alsorttU.teadency to rupture,' which wowld necessarily 
resuiyrpm.sbckcks Queiciied upon .«system offering a ri^d iiesist*^ 

anCQ. -if-. 11 . It; ..'•',' *• f ,:. "--'.- ...» -^-.'.i. 

4lh}jr.. Cff tine Roai^-way^ a^^ Suspending Rodsk^^Wig^ Eît^ 
p|9Mf ^&>s halltbe breadlbo^the bridgey^n the left of t^e'pier; 
thei pUn:Ofiai>poitiQD of .the voad^way, peri^i^^t and^seen from^ above-^ 
and, on the right, the plan of the frame-work which support» 
t^e platform ^fth(^ road-wajj^^.^Jit i§ furnished with plates* and 
wl^l la;^s.,of iwu^ yMth. oifor a road, as easy as durabk^fo^ 
t^e.qarriftgps whidv^ass over it^^ Iron «trips, or laths J, ar» 
laid down traiij&^ersely, with small interval» between thenji, to* 
givCftl^ £^^t)i^. horses a £rmet hoU* . : 

Fig^r^jy^^s^hibj;^ th», foot^paarements^ as well a» the two oarriage 
Tfac^y j^re separated by ai row of suspending rods^- and^ h^ 
wo chains of »^spen»ioII• This figure show» us also longitudinally, 
in elevation, tfa» transversal beams Z.Z. which support the long 
f planks forming the floorings These^beam» are of cast iron, wnà^. 
vertically^ nai^ow horisontaUy, rising towards the middle,< and 
s^neipgtbened by a cim in the whole lengtbof their base.- 

The transversal beams oceu^ but hall of the width Of the 
bridge, and are joined together, end to end, by two screw bolts. The 
joints of the ends of these beams is crossed by one of the middle sus- 
pending^ rods, the lower exti:emity of; which gqes also through ^ 
strong circular die. This die, which supports the two contig^K)u;| 



/ * The flat bands are one-third of an inch thick ; Uie whjeel 

track» two-thirds ; die latter are turned up at right angles. 
I'^ t The carriages which they employ in the isle of fiourbon are 

J small» narrow, and do not weigh more than SâOOlbsv 

k $ The thickness of the laths is a quarter of an inch. 

Vol. I. 2C 
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•ttdi of the bewD^ M firteocd under thcai by mean» of » nut, atthe 
end of the iuq)endUig rod ; this joining i» simple and firm. The 
outside end of the beams presents a circular vertical hole, through 
which one of the ouUide rods passes ; this rod is Ukewise fastened 
under the beam by a nut. 

Upon the whole length of the bridge, are placed upon the 
end of the iron cross-beams, throe files of strong timbers*, one m 
the middle of the flooring, knd one on each side. These Ion- 
gitudinalpieces are kept in their places by the suspending rods 
which trave«eVio, and by screw-bolte. These bolts have their 
heads resting on an ilcon plate, which covers, in this place only, the 
upper part of these longitiK^inal timbers. 

The iron cross-beams carV' a flooring of planks t, one inch 
J thick, under the foot pavement, two inJl^jw, ui^r the horse-road, 
and four inches, under the wheel-tracks, wlHl|j;h are composed of 
long plates of cast iron. 

The parapet is a grating formed of iroh bars, or mu^É^> vertic 
and equidistant, placed close to the suspending rods, i— -^^Mr-r» o 




an inch in diameter. They are fixed, below, in a hole in l 
of cast iron with which the longitudinal titnber is covered, at 
place where it is traversed by the suspending^ rod. A double collar 
joins the top of these bars with the rods. Such are the principal 
upright bars which are connected together by an iron rail, fitted 
upon their upper extremity. The flooring of the bridge rises four 
feet 'fjy from the abutments to the middle pier. 

Chain Suspension Piers. 

It is to Captain Brown again that the navy are 
indebted for the idea and execution of suspension 



♦ They are eight inches square, their upper surface is in shape 
of a ridge or ass*s back (dos d'âne.) 

t The beams and planks are made of teak, a very strong aiid 
durable wood. 
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^ chain piers, of a considerable length, in ports where 

ships are unable to approach the shore for a great 
J^ distance. The navy and army will derive important 

advantages from these piers, in rapidly embarking 
tb troops and baggage, or disembarking the same. 

«in It was in the summer of 1821, that Captain 

^^ Brown exhibited the first model of these new con- 

^_ structions, at Leith. The plates represent the longi- 

, tudinal elevation of this pier, its plan, and a trans- 

versal elevation of its principal extremity, where 
gd the embarking and landing take place. T|ie com- 

A modious, rapid, and certain use of steam- vessels had 

^^ already increased much the arrivals and depar- 

tures of passengers, and the transport of merchan- 
J* dise in the Forth, where the port of Leith is situ- 

^ ated. It was essential to facilitate, by every pos- 

\ sible means, the embarking and landing of passen- 

[^ gers and goods. This motive determined the 

Qommanders of the steam-vessels, which navigated 
the gulf, to join other capitalists, and undertake, 
under a grant, the pier which we are about to 
describe. 

In order to reach, from the shore, the place in the Forth, where 
ships could keep afloat without danger, at high or low water, and 
in very bad weather, it was necessary to advance 233 yards into 
the sea, reckoning the distance from the highwater-mark on shore. 
To fill up this long space, three arches of suspension chains were 
formed, each having 209 feet in span ; thus the pier is held by 
four supports only — one on shore, and three upon piles in the 
middle of the sea. To describe this work systematically, we will 

2 2 
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memioiv in tucceséioB^ the piers, the abutmeiits, the suspenâiod 
chains, and the flooring or road- way. 

Piers and Abutments, — The principal pier is that which is at the 
head of the Chain Pier ; it is formed by six rows of piles* having 
the same direction with the suspension chains; cross timbers' 
consolidate the part above water, the summit of which bears a 
flooring or platform of wood. This platform t has a hatch- way 
leading to a flight of stairs descending as low as the level of loxr 
water. A plank thrown across from the last step to the steam- 
boats or other vessels near the landing pier, enables people either 
to land or to embark » The two intermediate piers, between the 
shore arid the landing-place, are formed with piles, so plahted as to 
represent a lozenge ; tliey are covered over with a platform» upon 
which rests the iron bcndi which bean the suspension chains. To 
serve as a common support to these chains and their wards, a stone 
pillar has been built upon the shore, having twenty feet in height, 
upon a square base, six feet on each side ; from the top of this 
pillar, or support, the chains, or land-wards, with an inclination 
of about forty-five degrees, reach the ground, in which they pene-- 
trate to a depth of about ten feet, where they are fixed by means of 
cast-iron ballast plates, in the same maimer as has been described 
in speaking of the suspension bridge, thrown on the Tweed, under 
Captain Brown's direction. 

On the side of the landing platform, each of the chains has like- 
wise an inclination of forty-five degrees, and is attached to one of 
the piles supporting it. Shores, placed obliquely, serve the puN 
pose of resisting the great strains experienced by the chains. 

The figs. H. K. represent the benches used to support the chains ; 
they are seen longitudinally and transversely ; they are made of 
iron, open, but combining, nevertheless, lightness widl solidity. At 

* There are forty-six piles driven about eight feet in the soil, 
which is composed of a thick clay. 

t It is sixty feet long by fifty feet wide. 
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\tlie sumiQtt.of fig. H i6 3e«ti the iQimoçirin which are attached itwo 
oblique suspendiDgrods * supporting both the landing^pier and the 
flooring. Fig$. F. G. show the way in which the bars composing 
these oblique suspending rods are joined. The muntens, of which 
"fig. K. shows a half, are cast of one piece, and joined together 
with screw-bolts. On the right, at the top of fig. K., is seen a 
groove, adapted to receive the suspension chains. 

These chains, as to their form and die joining tc^ether of tbe 
psuls composingfthem, resemble those used in the construction of 
the Union Bridge upon the Tweed; they differ in one point only; 
the links, which are close to the points of support, having to bear 
a greater strain» are made thicker than those placed in the middle 
of the chains f.. 

The suspending rods are round, except the lower end, where 
they fork, in order to receive the flat iron, or lath, which runs 
along the whole length of the chain pier, and upon which the 
end of the beams supporting the flooring are resting ; the planks 
forming this flooring are two inches thick. On each side of the 
pier is a cornice which covers over the ends of the beams. The 
parapet is made of iron, four feet high, and firmly joined wilii the 
suspending ro^. 

In order to try the power of this chain pier, Cap- 
tain Brown, as soon it was terminated, loaded it 
with the mimense weight of 210 tons, which he suf- 
fered to remain for a great length of time, notwith- 
standing the casual burden occasioned by passen- 
gers, and the shaking produced by their movement. 
No part of the erection has been observed to suffer 



* They are one inch in diameter. 

t The diameter is one inch and one-third ; the diameter of the 
shackles which join them is two inches. « 
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from these moyements, or fccm the great strain 
produced on the chains by so great a butden. 
Such a fact affords the most satisfactory proof as 
to the solidity of this system of chain landing 
piers. 

The Brighton Pier. — We suppose that, at the mo- 
ment we write these pages, its construction is com- 
pleted ; its dimensions are on a much larger scale 
than those of the Leith pier. It is composed of 
three inverted arches, having each 230 feet in 
span; its width is twelve feet. 

Chain suspension bridges must be particularly 
advantageous in hilly countries, where the expense 
attending the construction of stone bridges would, 
by far, exceed the advantages one might expect to 
derive from them. In those departments of France, 
where the mountains and hills have a steep and 
abrupt declivity, and where they are separated by 
narrow valleys ; these valleys, as well as the preci- 
pices and beds of large torrents, may be crossed by 
the means of suspension bridges ; they are durable, 
though light, and their construction combines soli- 
dity with economy ; then the husbandman, cattle, 
beasts of burden, sportsmen, will no longer have to 
take a long circuit, often attended with danger. The 
wants of trade and agriculture will be easily and 
quickly supplied in those parts which now present 
numberless local obstacles. 

The advantage of suspension bridges, ccMnpared 
with stone ones, is strikingly greater, when a rapid 
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Stream, with high banks, is to be crossed. In 
building the former, we da away with the necessity 
of erecting, in the very bed of the river, expensive 
piers, whidi are not only attended with great diffi- 
oilties in their construction and the excavations 
dlen to be made, but which are afterwards danger- 
ous to navigation, which they obstruct. Thus, for 
instance, if upon a certain point of a river 320 yards 
broad, we wished to erect a commmon stone bridge, 
we should have to construct at. least six or eight 
piers, when, in building a suspension bridge it will 
be sufficient to attach, on the rocks, on the two op- 
posite shores, the iron chains, which will form a 
single arch, without encumbering at all the water 
way. 

In describing the chain pier constructed at Leith, 
under the direction of Captain Brown, we have en- 
deavoured to point out the facility and economy re- 
sulting from such erections, with regard to the 
embarking and landing of sea passengers. It ap- 
pears that the construction of chain or wire suspen- 
sion bridges over the entrance o\ our military or 
merchant sea-ports would be no less advantageous. 
It would only be necessary to place those bridges at 
such a height as to allow vessels to pass under, 
without being obliged to lower their topmasts. 

Suspensim Aqueducts and Canals. — When it is 
intended to convey waters across narrow and deep 
valleys, instead of those aqueducts, supported by 
lofty arches, so expensive in their construction, it 
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will be most eeonomkal to have recourse 4o B9m^ 
peBiBon aqueducts, which may be ecxnpçsed <tf 
"woodenor. iroa pipes* And, in ihe . same maomer 
as, over those stooe arches, iron aqueducts have 
been laid, si^eieotly large to admit boats, similar 
aqueducts «say be suspended ut>on chains across 
deep vaUeys, and present as much security as 
ecoDomy. 

Fs&Qce possesses already a small aqueduct, 
fi>fmed of une single j^pe, carried by a suspension 
chain; it is erected on the Volyic estate, whid) be- 
longs to M« de Chabrol, Pr^et 4e laSmm. M. 
Navier,ia«ivil engineer, after having visited Eng- 
land tmyày for the purpose of examining suspension 
bridges, has written on the subject an excellent 
essay, in which he proposes the erec^cm of sus- 
pension aqueducts, adapted to. inland navigation. 
In this memorial he gives also the plan of a sus^n- 
sion bridgCi which without any intermediate piers 
would cross the Seine, between the Champs Mlysétê 
and the Inoalii^. 

MM. Seguin d'Annonay have been the first to 
^ect suspension bridges in France. They have 
contented themselves with using wires instead c^ 
chains, which circumstance has r^idered their caa- 
structions much less expensive. Ilius, the bridge 
constructed for the passage of the woi^men em- 
ployed a(t Annonay, though fifty-two fset long, has 
only cost them two pwnds! f Tb^e geutiiemen 
have just obtained, from government, a grant fcsr 
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the œnstruction of a suspension bridge 616 feet in 
length, intended to carry carriages . It will join Tain 
and Toumon, two towns built upon the opposite 
banks of the Rhone. The disinterested patriotism 
displayed» in this case, by the (Urccteur général and 
the members of the council of the bridges and high- 
ways deserves the greatest praise. In thus encourag- 
ing and approving plans so advantageous to France, 
but which did not originate with the engineers 
whose works they inspect and order, they have not 
consulted their E^pnY de corps , but the general good. 
The inhabitants of Geneva have been the 
first to follow the means of execution adopted by 
MM. Seguin, in the erection of similar works ; and 
M. Auguste Picket first conmiunicated a description 
of these means to the Bibliothèquô Unioerselle. — 
Colonel Dufour has undertaken to direct the con- 
struction of a bridge, suspended on iron wires, over 
the/ossés of the town of Geneva. 



END OF THE FIRST VOLUME. 
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